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UNCLE JACK WANTS YOU! 


Exclusive Benchtest: Tramiel’s challenge to the Apple Macintosh 








Forget conventional 
networking. Universe 
provides superior speed 
and security necessary in 
multiuser applications. 
Running the widest range 
of 8 and 16 bit software, it 
has the ability to network 
IBM PCs and workalikes in 
the fastest multiuser/ 
networking microcomputer 
system in the world. 


Multiuser - efficiency 

A single Universe runs up to 25 
workstations, each with any 
combination of 8 and 16 bit programs. 
Advanced AED network technology 
allows expansion to |00’s of users. 


Multitasking - productivity 
Each operator can use any four 8 and 
I6 bit programs at the same time. 
Switching screens takes only a single 
keystroke. 


Networking - flexibility 
Up to 255 MS-DOS machines. 

IBM PCs and workalikes can be linked 
into the Universe system using a high 
speed DR Net local area network 


IBM PCs.and workalikes can run 
applications written for Concurrent PC 
DOS, CP/M-86 and PC-DOS, while 
having access to all the benefits of the 
network. PC users share files, records, 
printers and other network resources. 


Software - compatibility 


Dual processor design, provides access 
to the world’s largest software base via 
CP/M, MP/M and MS-DOS. With 
AED's new Concurrent DOS you have 
the best of all worlds. 


DMA hard discs and the new high- 
speed 80286/Z80H dual processor 
CPU furnish performance necessary to 
handle multiple 8 and 16 bit programs. 


Tough 
The Universe is built on a 
strong square tube frame. 


Stays Cool 

No fancy operating environ- 
ment needed. Every 
Universe is tested at 42 
degrees C. 


Flexible 

Universe accepts an 
extensive range of terminals, 
printers, modems, even 
electronic telex. 


Expandable 

20 slot shielded SIOO buss. 
Obsolescence proof using 
IEEE 696 SI00 cards. 


Speed and Security - - 
essential to your business 


Most networks are slow and insecure. 
Universe shines here, with full 
multilevel security enhancements 
normally found on well engineered 
minicomputers. Universe is engineered 
from the ground up to provide facilities 
essential for the smooth running of a 
large multiuser system. 


Important Security 
features 


Encrypted login passwords. 
Users are restricted to specific 
terminals, directory areas, programs 
and nodes on the network. 


File passwords. File and record 
lockout and a full password hierarchy. 
Your System Manager can quickly and 
easily configure the system so that each 
terminal only has access to those 
facilities and data its operator needs. 
For example: 


[1 Option to restrict any account to 
specific programs or workstations 
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Smart 

Powerful file |/O processor 
makes Universe operation 
faster, leaving the CPU free 
of repetitive tasks. 


Fast 7 
High speed (8MHz) dual 
processor design (80286 
plus Z80H) with options 
for 68000, 16032 etc 


Durable 
Ebony glass top and acrylic 
epoxy finish 


Capacity 

3 Winchesters plus 
removeable cartridge 
totalling up to 300 
Megabytes total storage. 


Files may be automatically dated 
for future reference. Optional 
timestamping shows both creation 
der and last access. 
= a 1 Optional passwords on computers 
Bie a within a local area network 
== Operating features 
terminal . . 
| L] Low cost serial terminals support 
both 16 bit (CP/M, Concurrent 
DOS, MP/M-86) and 8-bit 
(CP/M, MP/M Il) software 
[1 200 character type-ahead buffer 
per terminal 
1] Fast ‘hashed’ directory searches 


1) Asecure electronic mail facility. 
Optional electronic Telex. 


A multiuser appointment calendar 

Optional 8087 maths coprocessor 

1] Inter-terminal communication. 
Electronic mail is here! 

1 A programmable keys utility so 
users can redefine their keyboards 

1) Optional telecommunications with 

remote computers via modem 
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Full Field Support 


We were the first company in Australia 
to introduce full 12 month on-site 
maintenance (now extendable to 2 
years at time of purchase). All service - 
and engineering support is carried out 
by AED directly. 


Australia wide network 


Field service is presently within 24 
hours on the east coast and within 48 
hours for country areas. 


Our network is being aggressively 
expanded. 


Inherent high reliability and modular 
construction minimize downtime and 
make service to the most remote 
locations feasible. 


Customer support 

Our very first system buyer is still a 
valued customer. We take special pride 
In supporting every existing customer 
and in providing the highest standard of 
service at every stage. As part of this 
support, the Universe Is continually 
being refined in reponse to the needs 
of existing customers and Australian 
business. 





NSW: AED Computers (Sydney). Unit 3, 
Prospect Industral Centre, 2 Stoddart Road, 
Prospect NSW 2149. Ph: (02) 636 7677. 
Telex: AA 70664 


The Computer Factory. 214 Harbord Road, 
Brookvale 2100. Ph: (02) 938 2522 


ACT: AED Computers (Canberra). 
217 Northbourne Ave, Canberra 2601 
Ph: (062) 47 3403. Telex AA 62898 


VIC: AED Computers (Melbourne). 
53 Waverley Rd., East Malvern 3145. 
Ph: (03) 211 5542 Telex AA 30624 


WAS: Computer Services of WA 465 Canning 
Highway, Como 6152. PO Box 22 Como 6152. 
Ph: (09) 450 5888 


Glover & Assoc. 








Volume 6, Number 6, June 1985 
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5 NEWSPRINT 


Guy Kewney and other APC reporters bring you the latest 
news from around the micro world. 


18 YANKEE DOODLES 


The dreams and schemes of the American industry explored 
by our US correspondent. 


68 BANKS’ STATEMENT 


Will the Unix boom ever arrive? Martin Banks ponders the 
fate of the operating system dubbed the programmers’ 
friend and the users foe. 


117 1S WORKSHOP 


Hints and tips to help you make the most of your micro. 


145 PROGRAMS 


The pick of the programs — including utilities for Com- 
modore 64 disk owners, logic puzzles for the Spectrum, an 
Amstrad disassembler, darts simulation for the Tandy Color 
and more. 
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165 BACK ISSUES 


Trackdown the one that got away. 


167 SUBSET 


Machine code made easy. 


170 LETTERS 


Readers reveal the true history of bugs — plus our own con- 
tribution in Bludners. 


195 NETWORKS 


Peter Tootill and Steve Withers bring you the latest com- 
munications news plus what's happening on Microtex 
666. 


197 SUBSCRIPTIONS 


Take APC for a three-month test drive. 


201 END ZONE 


Touchdown for Diary Data, Benchmarks, User Groups Index, 
Computer Chess, Numbers Count and Lazing Around. 


207 CHIPCHAT 


Micro magazines making readers confused, our antique- 
style cover explained and an exclusive review of the Bushlitt 
— where else could you read such amazing trivia? 


208 ADVERTISERS’ INDEX 


Who’s where in this issue. 


Consolidated Press (Holdings) Ltd, 77 Glenhuntly Road, Elwood, Victoria 3184. 
Telephone (Editorial’ and Publishing): (03) 531 8411. Telex: AA 30333 AMA. 
Distributors Network Distribution Co. 54 Park Street, Sydney 2000. 

Material contained within Australian Personal Computer is protected under the 
Commonweatth Copyright Act 1968. No material may be reproduced tn part or whole 
without written consent from the copyright holders. Produced under licence trom 
Computing Publications and VNU Business Publications B.V. 
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FEATURES \ 


Keep your system running smoothly — and your repair bills 
in check. 


84 PC-MAINFRAME LINKS 

This in-depth series continues with details of managing the 
PC to mainframe connection including an overview of avail- 
able products. 


106 WIRED FOR SOUND 


Take time out to explore the musical possibilities opened up 
by MIDI interfaces. 


123 TURBO PASCAL 


Warmly welcomed when it first appeared, Tanj Bennett finds 
out if this software package lives up to its reputation. 


132 THE C LIBRARY 


The functions essential to any good C library. 


174 DATAGRAMMING 


Spreadsheet techniques which the manuals forgot to 
mention. 


181 EXPERT KNOWLEDGE 


Start incorporating artificial intelligence into your own 
programs. 


189 ON THE AIR 


Brainwave or communications chaos? Adrian Morant and 
Steve Withers examine the possibilities for data trans- 
mission via cellular radio. 





BENCHTESTS & REVIEWS 
20 COVER STORY: ATARI 520ST 


From the man who made Commodore what it is today comes 
the Atari 52O0ST. Peter Bright is first to find out if the 
machine matches its high specifications. 


37 BROTHER WP600 


Is it a typewriter, text editor, printer or terminal? How many 
identities can one peripheral have? Simon Craven takes a 
closer look. 


42 MICROSCRIPT 

Word processors for home machines are becoming 
increasingly sophisticated. This package for AWA’s Amstrad 
is one of the latest attempts to combine power with ease 
of use. 


46 TEXAS INSTRUMENTS PROLITE 

In the lap of the god? Yes, it’s IBM again, this time being hotly 
pursued by Tl’s portable following the path beaten by the PC. 
Colin Baker joins the chase. 


35 GOOD LOOKING 

Digital Research's Presentation Master tries to combine film 
and PC to produce high quality graphics at low cost. Geoff 
Wheelwright tests Its success. 


73 MICROSOFT WORD 


First Mac question: is the Macintosh a real business 
machine? Kathy Lang finds out by assessing its merits as a 
word processor in this evaluation of Word. 

For an answer to the second Mac question (How much 
easier does it make business?) look out for next month's test 
of Microsoft File. 


s : 


Australian Personal Computer Page 3 








ROM Veliimelocyeitlmaeiilliit oe 


Remember when you were young, the games you 


used to play, the expanding creativity, the 
freedom? 


And today? Do you still practice creative problem 
solving. Are you looking for a computer solution 
that multiplies thought as easily as it multiplies 
numbers. 


Then consider Framework. Framework’s outlining 
feature lets you develop your ideas in the order 
you choose. Then lets you move them around to 
make the strongest possible argument. 


Nowadays, words often seem to need “financial 
justifications.” So your spreadsheet is completely 
integrated with the word processor. 

Two other features help you make your point even 
stronger. An integrated database to hold all the 
facts, and a graphing function to illustrate your 
message. 
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Framework from Ashton-Tate is completely 
integrated software — outlining, word processing, 
spreadsheet, graphing, database, and data 
communications. 


The Australian Software Guide said — 

“.. Framework is an impressive product, and 
pleasing to use. It allows you to create, modify, 
organize and analyse information, and to 
present itina protessional way. Its strengths lie 
in its text management, its ease of use, and the 
way it allows you to organise interrelated 
information”. 


So, is Framework child’s play? 
Find outfor yourself by asking for ademonstration 
at your local computer dealer. Or complete the 


coupon below and we'll send you the 
demonstration disks. 





child’s play? 


(Aspecialofer. | 


| If you buy Framework between May 31 andJune 
| 29, 1985 we'll send you a complete Framework 
reference library of Ashton-Tate books worth 
more than $200. We've listed the titles below: 
Framework: Framework: 

An Introduction An Introduction to 
Framework: Programming 


On-The-Job 
Applications 


Framework: 
A Programmer's 
Reference 





Framework: 
A Developer's Handbook. 
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ARCOM PACIFIC fi 252 Abbotsford Road i Mayne, Brisbane Q 4006 Mi Fax (07) 52 7820 & Telex AA 44187 & Phone (07) 529522 & 
Brisbane 8 Sydney & Melboumme & New Zealand 
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| would like to discover more about Framework. Please send me the demo disks. 


| understand | need an IBM PC, XT, AT or close compatible with at least 384K RAM to run this software. 





If you think keeping up with the latest fashion is 
hard work — you should try computers. For a 
start, word processors that only word-process 
are dead. The in-word today is office automation; individual personal 
computers doing a whole range of tasks. Word processing, project 
planning, spreadsheets, to name a few. 


Byte Magazine (the computer industry guru) said “SAMNA Word III is 
the best...... Id rather work with SAMNA Word 11] than with a dedicated 
word processor” 


SAMNA Word II runs on the IBM Personal Computer’ and lets you 
produce work you can be proud of. High quality, well-laid-out 
documents. Fast, easy to learn and simple to use. Just imagine, 
centering a title by using just 2keys. Or being abie to zoom out and look 





SAMNA WORD IIT SAMNA+- 


For an even more versatile office tool, SAMNA+ integrates multiple - 


spreadsheets with SAMNA Word II]. Gareth Powell, Computer Editor, 
Sydney Morning Herald said, “Inasense SAMNA-G rivals Lotus 1]-2-3...... 
it includes a database of sorts plus spreadsheets. The great difference 
is that it has been designed principally for people who manipulate 
words”. 


This Means you can use your word processing skills fo layout and 
manipulate the spreadsheet. Multiple spreadsheets can easily be 
handled and wide documents can be folded to compare different 
columns of numbers. Furthermore, results in a table can 
automatically update conclusions in the text. 


The Word Base Manager in SAMNA+ gives you the ability to 





Sibi adapted SS search m il of documents for specific ee 
any or aii o ur = 
There’s an Anglo English dictionary to help you with those difficult — jngormation, af g. finda ane nee to a client some ee ie | J 
words; and your document index can be automatically produced. —_qgo or list all the references to a specitic subject. It isan i= 
There’s so many good things about SAMNA Word II], why not ask for a incredibly powerful facility, only seeing is believing. 4 
demo at your local computer store, or complete the clip coupon Why not ask for a demonstration at your local af 
below. computer store, or use the clip coupon below. F ae a 
ARCOM Pacific is the leading business micro computer software *SAMN SAMNA+ , “ 
distributor in Australia and New Zealand. We'll help you stay in touch IBM oe Pee ATE sen ae ee One i <3 ra 
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but can now be ignored by 
using ON BREAK CONT. 
Once activated, there is no 
way to return to your pro- 
gram other than cold start- 
ing and reloading. 

Included with the system 
is a disk containing CP/M 
and DR Logo. There are 
some problems with CP/M 
due to the small size of the 
transient program area (the 
memory available for applica- 
tion programs) which pre- 
vents certain CP/M 
applications from running. 
The second problem is that 
most CP/M programs are 
only available on 5in disk 
and not on the new 3in for- 
mat. Having said that. there 
is a lot of software available 
on disk from Amstrad, and 
you can probably find a com- 
mercial company willing to 
transfer from 5in to 3in 
disks. AWA intends to make 
all Amstrad software avail- 
able on disk, including small 
business software such as 
word processors and stock 
control systems. 

The CPC 664 will run all 
software designed for the 
CPC 464. For 464 owners, 
the addition of an external 
disk drive makes the 
machine very nearly a 664: 
certainly, all commercial 
software will be written for 
both machines. A few Basic 
programs using the new 
commands will not work, 
but most commands can be 
simulated by multiple Basic 
commands or, at worst, a 
call to one of the ROM 
routines. 464 owners who 
still feel they want to 
upgrade to the new ROM 
will be disappointed: 
Amstrad does not intend to 
sell an upgrade for the 464. 

The CPC 664 system 
includes a hefty manual 
which isn't just the 464’s 
manual and the disk drive 
manual thrown together. 
Although very similar, 
Amstrad has taken the 
opportunity to clarify some 
points from the old manual, 
such as the use of multiple 
colour planes to create 
sprite-like graphics, as well 
as explain the use of the 
new commands. The 
Amstrad documentation is 








excellent, although tt tends 
to lean a little towards the 
reference side and needs to 
be complemented by a suit- 
able book for out-and-out 
beginners. 

By far the best feature of 
the Amstrad CPC 664 Is Its 
price. With a monochrome 
monitor the system costs 
approximately $800, a 
colour monitor version will 
set you back approximately 
$1,000. With built-in disk 
drive, CP/M and an 80- 
column screen, it represents 
excellent value for a small 
business that requires some- 
thing cheap, or for serious 
home use. Compared with 
another British machine, the 
QL, at $1,095 with Micro- 
drives and no monitor, it cer- 
tainly seems good value. 
Admittedly the technology 
may not be the latest all- 
singing all-dancing wonder 
(a Z80 8-bit processor and 
CP/M) but it will be avail- 
able early July, while it’s still 
a case of estimating the time 
of arrival of other more 
sophisticated machines. 
Guy Kewney 


The proof's in 
the running 


Minicomputer-bullder DEC 
has a bone to pick with 
micromaker Intel: apparently, 
Intel has been telling fibs 
about how fast its micros 
are, compared with DEC's 
minis. 

In 1981, an American 
magazine (Byte) supposedly 
printed a Benchmark which 
Intel picked to illustrate the 
power of its System 
86/330. When Intel ran the 
Benchmarks in 1982, it said 
that its system was ‘clearly 
superior to the LSI-11 on 
this Benchmark’. The LSI-11 
is DEC’s micro version of its 
PDO mint. 

Digital has now run the 
Benchmark and finds that 
‘on the contrary, just the 
opposite is true — both the 
LSI-11/2 and 11/23 
executed the Benchmark 
faster and required less 
memory than the System 
86/330. 
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Barson Computers has begun receiving inter- 
national orders for a network interface which 
enables BBC Electrons to be attached to Econet 


networks. 


Developed in Melbourne, the interface 
immediately opens up networking capability for 
many smaller schools around the world. The pro- 
duct prototype was shown to other BBC dis- 
tributors in Ireland, South Africa, the UK and New 
Zealand earlier this month by Julian Barson, 
managing director of Barson Computers. 

“In the past week Barson Computers has 
received orders for more than 200 units a month, 
with the first production units not required in 
Australia being shipped to UK, New Zealand and 


lreland, said Mr Barson. 


“| was Slightly amazed at the international 
reaction to the product, as we had not really con- 
sidered overseas markets during the product's 
conception,” Mr Barson said. 

“| suppose if we had planned it ahead you 
would call it a classic case of niche marketing’, 


Mr Barson said. 


All good fun. What | found 
fascinating was the fact that 
this (Pascal) Benchmark was 
tried out on 20 different 
combinations of machine 
and compiler; the fastest 
being the PDP-11/70, a 
powerful mini, with NBS 
Pascal. That took 2.6 
seconds, compared with the 






































Intel system’s 9.20 seconds 
the best 8-bit system was a 
Z80 with MT + Pascal, 
taking 19 seconds. 

No that tsn't the amusing 
bit. The amusing bit is the 
time taken by the Apple II 
with UCSD Pascal. It took 
516 seconds... 

Guy Kewney 
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In fact Open Access is compatible with 
more than 25 of the worlds most popular 
microcomputers. 

Open Access is the popular integrated 
do-it-all super program that can perform 
virtually every task you're ever likely 
fo encounter. 

Open Access includes an electronic 
Spreadsheet, 3D DUSINGSS —_cemn 
graphics, word processor, 
appointment scheduler 
and telecommunications 
module, all revolving 


Produced, distributed and supported in Australia by: 


se are some O 
our compatibles 

















around the powerful information manager. 
Open Access operates on the 

following MS/PC DOS microcomputers: 

AT&T, Challenger, Chamellion, 

Columbia, Compaq, Corona, Datamax, 

Data General, Digital Rainbow, Eagle, 

Emtek, Hewlett-Packard, Hyperion, IBM, 


ITT Extra, Monroe, NCR, NEC, Olivetti, 
Pantek, Philips, 

President, Sigma, Sperry, 
Tandy, TeleVideo, 

Toshiba, Texas Instruments, 
Wang, Zenith. 


7 Avon Road, North Ryde, NSW 2113. 
Telephone (02) 888 1955. Telex AA 75364 





WIERS 










By cutting out 
this page now, ¢ 
you ll cut all \ 


the dead 
out of your 
PC ele; m 8. 


An audience of 27,000 business and professional personal 
computer prospects is a sales opportunity I cant afford to miss — 
especially when all my major competitors are there in force. 

With Australian Exhibition Services’ record of four highly 
acclaimed PC Shows in Sydney and Melbourne and the editorial backing 
of Australian Personal Computer magazine, Melbourne’s PC85 is a 
marketing ‘must: 

Please send me everything I need to know about PC85, including 
a colour brochure outlining space rates and details of services provided. 

I also understand that my name on this coupon does not represent a 
commitment on my part. 

To: Australian Exhibition Services Pty Ltd, 

Suite 3.3 Iloura Plaza 424 St Kilda Road Melbourne Victoria 3004 
Telex AA39329.Telephone (03) 267 4500 








Please print in block capitals: 





Company : _— % 

Address as, 
Postcode 

Contact Title 

Telephone 

General description of products 

to be exhibited 








Box Archer Emery AES 426 
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Enter Sybiz 
Plus 


A sister product to 
Australia’s Sybiz integrated 
accounting software package 
for MS-DOS based machines 
has been launched. 

Known as Sybiz Plus, the 
new package offers new 
features over the original 
Sybiz, which will continue to 
be available. 

Sybiz Plus has a general 
ledger module which adds 
facilites such as standing 
journals and monthly 
budgets. It now has the 
ability to process transac- 
tions and print reports tn 
prior months. 

The trading, profit and 
loss statement and balance 
sheet show management 
information, including the 
comparison of this year’s 
results with the previous 
year. 

A useful addition is the 
‘open window’ mode. It is 


now possible to search for 
and look at any account in 
the data base, at any time, 
without interrupting the 
work by using a ‘view 
function key. 

It also allows opening of a 
window to use a four- 
function arithmetic 
calculator, the result being 
transferred for input into the 
program. 

For the extra Sybiz Plus 
modules, the cost will be 
$795 per main module, 
$100 more than Sybiz. 
Ancillary modules will cost 
$345 each. 


For further details contact: 


(02) 957 6838. 


Where Unix 
goes, others 
follow 


It's not a bandwagon | feel 
like jumping on, but the 


imzé£09 | —— 


Unix one certainly looks like 
it's beginning to roll. 

The business industry's 
big guns, IBM and AT&T, 
neither of whom get all their 
shots on target, are both on 
there — plus a host of other 
companies including 
Hewlett-Packard (whose 
Integral PC is reviewed in 
July's issue) and Com- 
modore, which has been 
receiving some bad publicity 
recently. 

Systems house Digitus, 
for one, is convinced that 
the operating system's time 
has come. It’s published a 
report on the Unix market 
which says that ‘with sales 
doubling in 1984 and 180 
per cent growth predicted by 
1986, it is set to become 
one of the most dominant 
multi-user systems . 
However the report doesnt 
expect the shortage of IBM 
PC/ATs to be corrected until 
the end of the year, and it’s 
even less optimistic about 
multi-user Xenix. This AT 











tmplementation of the 
Microsoft Unix lookalike isn’t 
expected until next year. 

To make life even more 
confusing, Commodore's 
contender ts based on 
another Unix clone, 
Coherent. The Commodore 
machine should come tn two 
versions, both called the 
900. There's a personal 
workstation with a very high- 
resolution (1024x8Q0Q) bit- 
mapped monitor coupled 
with Commodore window 
manager software and 
mouse control, or alter- 
natively you can plump for 
the multi-user option with a 
67Mbyte hard disk from 
which you can hang up to 
eight terminals. Both ver- 
sions come with 51 2k of 
RAM as standard, and are 
based on an obscure Zilog 
16-bit processor, and 
Z-8001. Coherent at the 
moment is compatible with 
System Seven Unix, but will 
in time be made compatible 
with the more widely avail- 


Two machines of interest here, from Toshiba. On the left is the T1100 which Sells for $2,995; it’s based 
ona CMOS (low battery consumption) 8088 processor, and comes with 256k of RAM and a:‘720k 
capacity 3% inch disk drive. The display is the desirable 25 line by 80 characters. A built-in modem is not 


included. 


On the right is the T1500, an IBM PC workalike again with an 8088 processor and between 128k and 
640k of RAM. Options include a 10Mb hard disk (which replaces one of the floppies) and a 25 line, 80 
character LCD screen. Though why someone would pay the steep premium for the compact LCD screen 
(presumably to aid portability), when the rest of the machine is the typical size is beyond us. 
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Introducing Jazz™ from 
Lotus® the first multi- 
functional business soft- 
ware for the Macintosh” 
512K. Jazz could quite 
possibly be the me 8 soft- 
ware you and your 
Macintosh will ever need. 
Jazz offers worksheet, 
graphics, word 
processing, database 
and communications. 


Perform each function independently, 
or combine functions as you need them. 


For further information contact 
Imagineering on (02) 212 1411. 


For FREE Training and Seminars 
Call Imagineering Ext. 102. 


Jazzup 
our business! 








Jazz is an exciting and easy- 
to-use new business tool. It’s 
a whole new breed of soft- 
ware that'll be music to your 
Macintosh. 








able System Five, says 
Commodore. 

The best | could get in the 
way of a price is approx- 
imately half the price of its 
nearest rival or ‘very com- 
petitive, which could mean 
anything between $4,000 
and $12,000. Delivery starts 
towards the end of 1985, 
although software 
developers are getting the 
machines now. 

For me, optimism based 
on Unix is misplaced 
optimism, but I'm pleased to 
be able to record it so that 
we can look back with 
hindsight in a year's time. 
AT&T is placing its future 
trust on its 7300 personal 
micro, which looks like a 
Macintosh but runs Unix 
software. 

That machine uses the 
68000 processor, a close 
relative to the one inside the 
Macintosh, but don't run 
away with the idea that pro- 
grams will need relatively 
little conversion from Mac to 
Bell. 

Most programs written for 
the Mac dont address the 
chip but use the high-level 
routines built into the 
Macintosh by Apple. Unless 
AT&T produces an emulator 
of the window manager, 
there is going to be a whole 
host of nothing to run on the 
73000 for a long time. 
Fxcept, of course, for the 
possibility of converting 
Xentx applications — and 
despite the theory that Xenix 
is very like Unix, that won't 
be the work of a couple of 
weeks, either. 

Guy Kewney 


CD ROM is 
here! 


It looks as though compact 
disk ROMs are finally arriv- 
Ing with the announcement 
by Hitachi of the CDR- 
150285 — a CD-ROM with 
parallel interface for the IBM 
PC. Memory is not quite up 
to the one giga-byte first 
speculated, with the Hitachi 
drives storing 52 2Mbytes 
which Is still about 
270,000 A4 pages. Inter- 


faces for other machines are 
expected later this year. 
Happily it ts using the same 
mechanism as the music 
compact disks so we can 
expect the price to drop as 
music CDs drop and the 

disks themselves should be | 
relatively abundant. 

The CDR-1502S is 
expected to sell for just 
under $1,000 which ts 
twice the price of its audio 
counterpart, apparently the 
addition of an extra chip will 
allow it to be used as an 
audio CD player which 
makes it sound more 
reasonable. A number of 
computer manufacturers 
have expressed an interest 
in it with a view to replacing 
their bulky instruction 
manuals with a single disk. 
In addition tt seems as If the 
race IS on between the 
CD-ROM manufacturers 
to sign a deal with 
Encyclopaedia Britannica to 
be the first to offer this on 
CD. 

Guy Kewney 


Creating a 
precedent 


Commodore Is offering a 
$100 trade-in on any old 
calculator, typewriter or 
computer to purchasers of 
the ‘64 Family Pack or SX- 
64 during the month of 
June. But don't think of 
being nasty and lobbing a 
ten year old broken home- 
made micro Commodore's 
way because the electronic 
mish-mash that’s likely to be 
created by this offer is to be 
donated to the Smith Family 
for underprivileged families 
throughout Australia. 
Managing director of Com- 
modore in Australia, Nigel 
Shepherd, says “the com- 
pany has been so 
successful it can afford to 
make the offer’, though, 
considering its parent com- 
pany in the US has just pos- 
ted a $US20 million loss for 
the first quarter of ‘85 it’s 
probably no wonder Nigel 
continues ‘but it has to be 
for a strictly limited period”. 
No doubt we'll get the 


Wa a 











regular censure call from 
Commodore for this 

little dig, but when you're a 
tall poppy everyone is going 
to have a go at you (we 
know, sigh, after all look at 
APC ...). Congratulations, 
though, to Commodore for 
donating the goods to the 
Smith Family. 


ICL releases 
“FOLIO” 
Homebanking 
package 


ICL Australia has released a 


videotext Homebanking 
software package called 


: FOLIO. The system was 


jointly developed by the 
government-owned Develop- 
ment Finance Corporation of 
New Zealand (DFC) and ICL. 

ICL anticipates that as is 
the case with electronic 
funds transfer and point of 
sale systems, most financial 
institutions will need to offer 
Homebanking to their cus- 
tomers in the very near 
future. ““Research in the 
United States suggests that 
by the mid 1990s, Home- 
banking will account for up 
to 70% of all banking tran- 
sactions. Homebanking will 
appeal to a wide cross- 
section of bank customers, 
preferring the convenience 
of managing their personal 
finances from their home or 
office, and withdrawing cash 
from automatic teller 
machines outside regular 
banking hours.” 


i 





personal computer.’ 


‘lsee you never having the faintest idea how to use your 





One of ICL Australia’s 
marketing strategies is to 
offer FOLIO as a pilot Home- 
banking service which 
requires little investment up 
front but offers the oppor- 
tuntity for Banks, Building 
Societies and other financial 
institutions«to “test the 
water’ before committing to 
a full Homebanking facility. 
SO expect to see FOLIO on 
Viatel soon. 


Relational 


database for 
Mac 


Software Corporation of 
Australia has signed an 
exclusive distribution agree- 
ment with Blyth Software 
Inc. of California, for the 
OMNIS series of relational! 
database software for the 
Apple || and Macintosh. 

“Good data file manage- 
ment software for the Mac 
has been available for some 
time, though few programs 
have the power and flex- 
ibility of OMNIS 2,” said 
Arnold Roth of SCA. “But 
serious users of the Mac 
have been waiting for a 
powerful, easy to use 
applications generator and 
hierarchical/relational 
database manager akin to 
the dBase concept. OMNIS 
3 is the answer.” 

“OMNIS 2 and OMNIS 3 
are both designed to take 
advantage of the power of 
the Mac’s unique user 
interface. 

For further details call 
(03) 347 7074. 





BANX 
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The problem with most desktop computers 5o it can take home work when you do. 
is simply that. While at the office, it competes on equal 
They re desk bound. footing with the desktop heavies. 
And the trouble with most transportable Unbelievably, its more powerful than the 
computers is, apart from being under-powered, equivalent IBM PC. 
they look more at home in the boot of your car It also incorporates a few practical advances 
than on your desk. in computer technology that no other desktop has 
Now fortunately, a computer has been caught up with. 
designed to fit neatly between the two. For example,a Microscreen on the keyboard 
The Apricot. which operates as a calculator, digital calendar, 
In a nutshell it's a 16-bit desktop computer __ time display and as a window on the main Screen. 
that folds into a briefcase. What's more, the Apricot comes ready to go. 


*From $4444 with sales tax and $1000 worth of software included in the price. And the software includes Supercalc, 


vertul clesk top computerscan do, 








ae 


Andone thing they cant. 


It already has its own business software. | e 
(In fact, over $1000 worth of it is included apricot 
in the purchase price”) 


But as well as that, the Apricot is readily The Apricot is brought to Australia by Barson 


compatible with the computers that boast the | Computers, Australia’s leading independent 
most software in the business, the Sinus and computer company. 


the IBM PC. For your nearest Apricot dealer, phone 








so there you have It. , Barson Computers, in Melbourne on (08) 419 3083, 
A computer that does anything any other | Sydney (02) 436 2588, or Auckland (09) 84 1030. 
desktop computer can do. 


takethome ve emearemoivan | BARSON COMPUTERS 


Superplanner, Microsoft Basic, Personal Basic, System Configuration, System Manager, Async and Utilities programs. Dow McIntosh & Kelly. BAR 014. 


Te 





Why Compaq must try 
harder to stay No. 2 


Mark Ivey in Houston in the US finds out .. . 


It's too early in the football 
season to predict if last year’s 
winner will come out on top 
again. In the personal computer 
major leagues, however, things 
are a little different. It's a new 
season all right, but everybody 
knows International Business 
Machines Corp. will take the 
series. The real contest is the 
race for No. 2. 

The 1984 runner-up, Compaq 
Computer Corp., finished the 
year with $329 million in 
revenues and profits of $12.86 
million. What's more, in 1985's 
generally troubled first quarter 
its earnings were up 42%. 
That’s impressive performance, 
considering that Compaq is just 
two years out of its rookie 
season. Right now, the Houston 
company has a market value of 
$230 million and is the second 
largest producer of office per- 
sonal computers. Competitors 
like American Telephone & 
Telegraph Co. and ITT Corp. are 
languishing, and analysts say 
that only IBM commands a 
stronger following among cor- 
porate buyers. 

Building on this success 
won't be easy. Compaq’s future 
depends on selling look-alike 
computers that compete with 
IBM's powerful new PC/AT. On 
April 29, with a dazzling season 
opener that included a concert 
by the Pointer Sisters, Compaq 
unveiled its PC/AT clones — 
two portables and two desktop 
models. The company ts betting 
that this new line will cement its 
second-place position. But 
whether Compaq has the finan- 
cial and marketing muscle 
needed for this tougher market 
remains to be seen. 

Higher stakes. The biggest 
change in Compaq’s new market 
is the quality of the competition. 
When the company seized the 
lead in the IBM PC-compatible 
field two years ago, its rivals 
were mostly inexperienced 
Startups. Certainly there were a 
few established players, such as 
Digital Equipment Corp. and 
Hewlett-Packard Co., but they 
misjudged the need to be truly 


IBM-compatible and were 
eliminated early on. 

Things are very different in 
the AT game. This time the 
startups have mostly dis- 
appeared, and the larger com- 
puter makers are coming on 
strong. The stakes are higher, 
too, since the AT market is more 
important to big companies than 
the PC business. The original PC 
generally served just one user. 
The more powerful AT can work 
as a common processor for as 
many as three people; tt can 
also be the central data 
clearinghouse for a network of 
personal computers. That power 
is particularly threatening to the 
minicomputer makers, whose 
machines have been at the hub 
of office systems for years. 

Those old-line companies are 
moving to guard their flanks. 
Texas Instruments Inc. 
introduced its AT-compatible in 
March, and NCR Corp. launched 
its AT clone on April 30. 
Analysts expect Hewlett- 
Packard, Wang Laboratories, 
and AT&T to follow. “By 
yearend, says Norm DeWitt, 
analyst with Dataquest Inc., “It 
could become a very crowded 
market.” 

But crowding isn't the only 
problem. Compaq must hurry to 
establish its AT knockoffs, 


-because the ‘window’ into the 


IBM-compatible market is much 
smaller this time. After intro- 
ducing its PC in 1981, IBM 
took nearly three years to catch 
up with demand, giving Compaq 
time to build its reputation. 
‘Closing window’. AT delivery 
schedules stretched to nine 
months, because of technical 
problems on the hard-disk ver- 
sion. But now, IBM is revving 
up for full production, and 
dealers expect the shipping 
delays to disappear as early as 
July. This would leave Compaq 
making its entrance just as 
supplies swell. Says Dave 
McDonough, a dealer for Com- 
puterLand of San Diego Inc.: 
“The window is closing fast.” 
Compaq executives are keenly 
aware of all this. They know 
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they must move quickly, but 
they also think they have a 
unique advantage: dealer loyalty. 
“We'll see a lot of AT (com- 
patibles) come out,” says 
Rodney Canion, Compaq’s 40- 
year-old president. ‘But we're 
the only ones with the shelf 
space. And that’s where the 
battle will be won.” 

Those loyal dealers — some 
1,700 in the US — are a power- 
ful asset. Compaq has selected 
them carefully and wooed them 
with generous discounts and 
liberal return policies. They 
respond accordingly. Last 
summer, when sales were 
slumping industrywide and 
sceptics were wondering about 
Compaq's future, good distribu- 
tion saved the day. Retailers 
helped make the compahy’s 
Deskpro desktop computer — a 
faster version of the IBM PC — 
a hit. “We'd have to really make 
a big mistake to be dislodged 
(from the retai! channel), 
Canion maintains. 

To keep its dealers happy, 
Compaq will soon launch a 
generous advertising rebate pro- 
gram. Unlike standard co-op 
advertising plans, it will allow 
dealers to choose where money 
is spent. ‘Without a doubt,” 
says Warren Winger, chairman 
of CompuShop in Dallas, “they 
have established themselves as 
the retailers’ company.’ 

But some question whether 
even loyal dealers can make the 
AT business safe enough for 
Compaq. Enzo N Torresi, senior 
vice-president of the 
Businessland computer retail 
chain, claims the AT design will 
make it more difficult to make 
the old formula work again. 
Before, Compaq duplicated 
IBM's PC, added extra features, 
and then sold its machine at the 
same price. But this time, ‘they 
will have to compete on price,’ 
says Torresi. And when that 
happens, he warns, “IBM 
always wins.” 

Canion disagrees: “We just 
never accepted the folk wisdom 
that you have to sell below 
IBM.” Compaq, he explains, 
wants to offer products at close 
to IBM prices and to give 
buyers more for their money. 
One AT-compatible desktop 
model, for example, sells for 
$6,254, only about $75 less 
than a comparable IBM model. 
But Compag offers 30Mb of 
disk storage — 10Mb more 
than IBM. And the Compaq 
machine is 30% faster. A 


similarly equipped AT- 
compatible portable — 
something IBM doesn’t make 
—is $6,299. 

No strikeouts. With the higher- 
priced AT-compatibles and a 
major investment in efficient 
manufacturing, Compaq hopes 
to double pretax margins, which 
were 5% last year. But this may 
not be possible if as many as 
20 AT-clone vendors start driv- 
ing prices down. InfoCorp pre- 
dicts that the total market for 
ATs and AT clones will reach 
800,000 units in 1985. it 
estimates that IBM will win a 
70% share, leaving Compaq as 
the second-largest supplier, with 
about 5%. That amounts to 
annual revenues of well over 
$100 million for Compaq. 

Sceptics, however, worry that 
there aren't enough ‘power 
users’. These are customers 
with the need for so much 
number-crunching capacity that 
they will spend $6,000 and up 
to get the storage and speed of 
an AT. Notes Torresi: “The AT is 
@ product that needs some sell- 
ing. lf you wait passively for a 
huge demand to build up, you'll 
be burned.” 

Even if Compaq’s AT does get 
off to a quick start, the company 
faces an even tougher battle. 
Soon, IBM will introduce its 
PC2, a replacement for the old 
PC. That hits Compaq where it 
hurts, making its original 
portables obsolete. These 
products still account for the 
bulk of the company’s revenues. 
To stay competitive, the retail 
price of Compaq machines 
would have to drop by 25% to 
$1,500, says InfoCorp analyst 
Ralph A Gilman. 

Even though that would clob- 
ber margins, no one is counting 
Compaq out. The company’s 
record shows that it can beat 
the odds, and a recent $75 
million debenture offering also 
gives Canion considerable 
balancesheet flexibility. “We've 
distinguished ourselves by not 
having any strikeouts,” he con- 
cludes. “And we don't plan on 
ruining that record.” Succeeding 
in the AT market, however, 
would amount to more than just 
a home run. Finishing second to 
IBM twice would be the com- 
puter industry's equivalent of a 
grand slam. 


Reprinted with permission 
from BusinessWeek. 
Copyright McGraw-Hill. All 
rights reserved. 
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e 16 BIT CPU 
256K RAM 
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SWITCHABLE 
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TAVA PC — 99.4% Compatible System 


(PC WORLD USA APRIL 1984) 














The TAVA PC™ is superior to the IBM PC™ at a lower cost. Runs LOTUS 123, Symphony, D Base Il, D Base Ili, 
That's why we can give a 12 month warranty on parts, 120 Wordstar, Spellstar, Mailmerge, Perfect Writer, Speller/Calc/ 
days on Labour. TAVA PC™ comes standard with parallel Filer/Link Easywriter, Volkswriter, Visicalc, Multiplan, Super 
and serial ports (extra on IBM); is completely Hardware and Calc, PFS File/Report, Peachtree and more. You can use SS 
Software compatible with the IBM PC;™ can easily upgrade operating systems such as PC DOS, MS DOS, CP/M, 86, ws 
with an 8087; Hard disk sub system, multifunction Memory UCSD, P System. Y 
Boards, Multiuser capability; 3270 networking ability and SUMMARY RA 
much more. Compare TAVA PC™ to any other computer. Com- ae 5) 
SOFTWARE COMPATIBILITY pare the design, execution, quality and warranty.“ WS o 
PC World April 1984 ranked TAVA PC™ in the select group Combate xofeatittyaand &xpan gilli. COPAY Ons ge 
rated as 99 44/100% compatible. price. You'll come to the same conclusion & O Kei 
le ted try e thousands of others have — % eS 
y: wt THE TAVA PC.™ oe a 
interface NA Pe ane TAVA P £m emma om 
P.O. BOX 214, LINDFIELD, NSW 2070 : | ag ioe 
Ph: (02) 46 4374 *IBM PC is a registered trademark of IBM Corp. & o? G @ 
Ss a? & ey 
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Away from 
home? 


Although some industry 
watchers have interpreted IBM's 
decision to stop producing the 
PCjr as the death knell for the 
home market, ! disagree. The 
PCjr never completely recovered 
from its initial introduction in 
the US with a Chiclet-style 
keyboard and limited expansion 
capabilities, although the deep 
price cuts for a bundled system 
before Christmas gave it a short- 
term boost. 

If anything, !BM's exit pro- 
vides some opportunities for 
Apple and Tandy who currently 
market full-featured systems in 
the under-$1,000 price range. 
Later this year when the new 
Commodore and Atari com- 
puters hit the shelves, the com- 
petition will be tough but the 
time window Seems to be wide 
open for Apple and Tandy for 
the next few months. 

Is IBM out of the home 
market for good? Not likely. It is 
reportedly still looking at build- 
ing an MSX machine at a very 
attractive price, and you can be 
sure that when IBM sees signifi- 
cant profits in the market, it will 
jump back in with both feet. 

Meanwhile, the bundled PCjr 
price of late 1984 prompted 
Apple into responding with a 
cash rebate program on the 
Apple Ii. Although the program 
ended on 30 April, it still 
caused a (needless) loss of 
revenue for Apple.. 


The hard sell 


With over 27,000 personal 
computer software packages on 
the market, it’s impossible for a 
computer store to carry more 
than about 1 per cent of the 
total offerings. Even the largest 
software distributors, Softsel 
and First Software, carry less 


When you can’t see the shelves for the software, 


there must be another way of selling. 


Our US correspondent reports from the States on 
electronic distribution and the latest American news. 


than 20 per cent. Thus, 
software manufacturers are 
turning to a variety of other 
methods of selling their wares. 

Some vendors saw electronic 
distribution as the answer, but it 
has not proved commercially 
successfully. Nevertheless, 
General Electric, AT&T and 
several new companies are con- 
tinuing to experiment with such 
systems, and are convinced they 
will be in widespread use by the 
end of the decade. 

An alternative to direct elec- 
tronic distribution is provided by 
One Point, a distributor that 
maintains an electronic software 
catalogue of some 7,000 titles. 
A customer can dial up the 
catalogue from his home com- 
puter Or one in a retail store, 
and receive product descriptions 
and reviews of packages. If he is 
interested, he can place an order 
which will be shipped within 48 
hours. 

Unimart is trying an approach 
which allows a customer to dial 
up a software package and try it 
out with his own data. If he 
likes it, he can buy it. 

Several software vendors have 
turned to outlets other than the 
traditional computer or software 
store. Intuit, for example, sells 
its home finance package 
through banks. Several vendors 
sell packages through trade 
associations, and at least one 
vendor sells its package through 
home builders who include a 
computer and a home manage- 
ment software system in every 
new home that they build. 


Below target 


Kaypro, with its cheap but 
functional computers and direct 
distribution to retailers, was rid- 
ing high a year ago while com- 
panies with more advanced 
products and ‘proven’ distribu- 
tion schemes were hurting. 
However, an antitrust com- 
plaint was filed against Kaypro 
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in March for threatening some 
of its dealers with termination 
for not selling at list prices. 
Kaypro paid $19,500 in civil 
penalties and court costs to set- 
tle the suit and, although the 
company did not admit or deny 
the allegations, it would appear 
that it will now have to give its 
dealers greater latitude of action 
in setting prices, selling to non- 
Kaypro dealers, and advertising 
mail order sales. 

Dealers have also expressed 
scepticism that Kaypro has the 
ability to support its recently- 
announced 286i, a high-end 
IBM PC/AT clone, or even the 
K-16, an XT-type entry. The 
80286-based 286i with 512k 
and dual floppy disk drives sells 
for $4,550, while a 256k, 
1O0Mbyte hard disk version of 
the K-16 sells for $3,295. All 
Kaypro systems include bundled 
software. Although the Kaypro 
prices are 18-25 per cent under 
the cost of similar IBM units, 
the IBM systems are frequently 
discounted by approximately 20 
per cent. Therefore, the only 
advantage of the Kaypro is the 
bundled software. 

Several dealers to whom I've 
spoken feel that the extra 
software — said to be worth 
$2,000 by a Kaypro spokesman 
— is not enough. After all, 
Columbia, Eagle and TeleVideo 
also had a price advantage and 
were largely unsuccessful 
against IBM. Most dealers agree 
that while many customers are 
looking for an alternative to 
IBM, the three magical letters — 
|. B and M — are still the most 
sought. One said: ‘Il hope 
Kaypro can do in the AT world 
what Compaq did in the PC 
world, but they're going to have 
a tough, tough time.’ 


Random bits 


The Software Publishers 
Association reports that sales of 
Macintosh software have 


jumped from nil to 8 per cent in 
early 1985... In March, Com- 
paq shipped its 200,000th per- 
sonal computer... IDC predicts 
that the market for business 
graphics will grow from $59 
million in 1984 to over $1 
billion in 1989... Consumer 
Products, a maverick division of 
giant AT&T, has released an 
image capture board (for the 
IBM PC) which captures a stan- 
dard composite video image, 
and allows modification and 
manipulation of it by the com- 
puter. It is made possible by the 
development of a new design 
architecture using RARAM 
memory, a high-density, low 
cost, two-port dynamic memory 
with a very fast access time... 
Having discontinued its 16/8 
and 820 family of computers in 
February, Xerox is negotiating 
with Olivetti to sell the M-24 
|IBM-compatible unit... Lotus 
and Cullinet have joined forces 
to develop and market products 
to connect Lotus 1-2-3 and 
Symphony to powerful IBM (and 
compatible) mainframe com- 
puters. One catch: while the 
integrated package, Symphony 
Link, is expected to cost only 
$300 to $500, customers will 
have to buy a communications 
peripheral for each PC (about 
$1,100 each) plus Cullinet’s 
mainframe Information Centre 
Management System package 
for a cool $150,000... It’s no 
secret that videotex has been a 
colossal failure in the US. The 
operators of three experimental 
systems (Viewtron, Keyfax, and 
Gateway) spent a total of $90 
million in development yet 
attracted fewer than 5,000 sub- 
scribers in total. Nevertheless, 
even bigger players are planning 
to enter the business, 
specifically three joint ventures: 
one between IBM, CBS and 
Sears; a second between AT&T, 
Time Inc, Bank of America and 
Chemical Bank; and a third be- 
tween RCA, Citicorp and an 
unnamed partner. 





ACME SOFTWARE 
FULFILLS ALL YOUR 
COMMUNICATIONS 
REQUIREMENTS IN 
ONE PACKAGE. 
WITHTHE ts 
MICROMODEM II! AND 64 TALK 


MICROMODENM III only $299 


300/300 and 1200/75 Baud 

Connects directly to Commodore 64 (or VIC20) RS232 
Adaptor available. 

Latest LSI design for reliable communications. 
Australian designed and manufactured. 

Telecom Approved — Approval No. C85/37/1261 
FREE Trial subscription to MICROTEX 666 and 
S.T.A.R.S. databases. 


64 TALK $79.95 

® Plug in cartridge for instant and easy use. 

e VIATEL and TERMINAL modes. 

¢ Download software (including Microtex 666) to tape or 
disk and transfer to other users. 

e Full control over Terminal characteristics including 40 
and 80 column display. 

e Save and load screens from tape or disk 

e Print screens or workspace. Select high resolution or 
ASCII printer routines. 

e Save workspace and environments. 

® And more.. 














ACME a» SOFTWARE 


AVAILABLE FROM... 


N.S.W. Computer Spot Sydney (02) 235 2455 Parramatta (02) 635 6020 
Computer Wave Sydney (02) 29 1631 
Vic. High Technology Richmond (03) 429 1966 Brighton (03) 596 6211 
A.C.T. Steves Communications Fyshwick (062) 80 4339 
S.A. |.D.N. Computer Systems Mile End (08) 352 7573 
CYBEX Computing 121 Tynte St Nth Adelaide 
W.A.  Bruining Headlam Leederville (09) 381 2988 Backgammon Shop City Arcade (09) 321 2932 
Garden City (09) 364 9430 Carousel (09) 458 8846 Waraboona (09) 349 9591 Belmont (09) 478 1115 
Northern Computers Balcatta (09) 344 7120 


ACME SOFTWARE 
PO Box 3, Brighton North, Victoria, 3186. Telephone: (03) 596 6732. 


Australian Personal Computer Page 19 


Page 20 


—— =m 4 |p BENCHTEST 






Dd) 





Atari 520ST 


The Atari 520ST (Jackintosh) is Jack Tramiel’s answer to Apple’s Macintosh. 
It is based on the powerful 68000 processor with user-friendly GEM, lots of 1/0 facilities, 
large RAM and a low price tag. Peter Bright finds out if this ts really 
the all-singing, all-dancing machine it claims to be. 
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The 520ST is well-endowed with I/O facilities — including a MIDI synthesiser port 


Maybe I’m getting old. Then again 
maybe the micro world is just becoming 
a little boring, but there are very few new 
micros that | get excited about any more. 
The last one was the Sinclair OL and look 
what happened to that. 

At the beginning of the year | went to 
the CES show in the US and saw a 
machine worth getting excited about — 
the Atari52 0ST. At the time the machine 
was announced there were two models 
— the 130ST and the 520ST. Both 
based on the ultra-powerful Motorola 
68000 processor, both offering the user 
friendly GEM user interface in ROM, lots 
of |/0 facilities including both floppy and 
hard disk interfaces, and either 128k of 
RAM (130ST}) or 512k of RAM 
(520ST). All this was promised at an 
unheard of low price level. 

We have been trying to get a review 
machine ever since. Unfortunately even 
review machines are in short supply and 





tend to move around a great deal. Just 
when we thought we had one, we were 
told ‘sorry it’s gone to Hanover in 
Germany’. So if Mohammed won't go to 
the mountain... 

When | arrived at the Hanover trade 
show | was told that Atari had decided to 
drop the 128k 130ST and concentrate 
instead on the 512k 520ST. That was 
fine because that was the machine | wan- 
ted to look at anyway. So here | am sitting 
on the grass next to the fountains at the 
Hanover show typing my thoughts on 
the 520ST into a trusty Hewlett Packard 
110. It’s a hard life! 


Hardware 


The Atari 520ST is a surprisingly good 
looking beast. Jack Tramiel’s previous 
machines havent been renowned for 
their design content or overwhelming 
good looks. The 520ST, however,comes 





in a sleek mid-grey casing with matched 
mouse, disk drive and a range of 
monitors. 

The keyboard takes up most of the 
front of the machine with ventilation 
slots using up the rest of the available top 
surface space. The design shows neat 
touches throughout; for example, the 
way the function keys are sloped to 
match the ventilation slots. The overall 
effect is very good. Apart from the 
keyboard and the ventilation slots the 
only other objects of note on the top of 
the unit are a small red LED power 
indicator and the Atari badge. 

If there is one thing the 520ST is not 
short of, it is |/O ports. They take up the 
whole of the back of the machine as well 
as part of each side. 

The left side houses a ROM-pack 
expansion slot which is capable of hand- 
ling up to 128k of ROM. The right side 
houses two joystick ports, one of which 





The keyboard is well laid out and feels nice. The function keys are styled to blend with the cooling slots 


Australian Personal Computer Page 21 


—— od 








THE MICROTEX 666 





% Tecra 10 
~ = w® 
THIS AUSTRALIAN 
PRODUCED PACKAGE 


INCLUDES EVERYTHING 
YOU NEED TO ACCESS 


VIATEL AND MICROTEX 666. 


JUST LOOK! 

“= TOP QUALITY MODEM 
UNIT = COMMUNICATIONS 
SOFTWARE 


: FREE SUBSCRIPTION TO 


MICROTEX 666 = VIATEL 
SUBSCRIPTION FORM 

* EXCLUSIVE ACCESS TO 
MICROTEX CLUB 64 

*k PLUS, ACHANCE TO WIN 
$1,000 WORTH OF 
COMPUTER EQUIPMENT 
OF YOUR CHOICE. 
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worth of computer equipment of your choice “ 


from Ovi Soft. cS 


Ask your dealer for a a free colour catalogue. 

And remember, this opportunity is only open 

until the one thousanath Microtex 666 Viatel 
package has been sold. So hurry, send 


the coupon now! 
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b. |_| lop quality Modem, micro computer users. emulation, including colour and 
supplied by Sendata, one  ** Theunitcomescomplete with special graphics, 7 colour 
of Australia’s premier push-button handset (with re-dial display, continuous and 
manufacturers. and facility) that canbe used as your — separated graphics, double 
incorporat Stat ane- second telephone. height characters, background 
pore aa Connects directly to your colour and character flashing. 
Art LSI technology. This Commodore 64 user port—no *& Microtex 666 download 
proven and reliable unit RS232 interface required. capability, with permanent 
comes complete with: * Modern slimline case, front —_ storage to disk or cassette. 
+8 1200/75 baud rate to access panel controls andLED status  °# Viatel page storage and 
Telecom Viatel and Microtex 666. indicators. retrieval. 
AND 300/300 baud rate to * Special anti-skate mountings. %* ASCII terminal emulation. 






Daal: 7 Ability to display disk directory 
bulletin boards and data bases (J Communications Software write in emulator mode. 
throughout Australia, and to *® Available on disk or cassette. + Auto log-on of Viatel ID and 
communicate directly with other + Full Videotex terminal Password. 
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This Modem carries a full 


ES SS SS SS 12 months’ Manufacturers’ 
DON’T SETTLE FOR ANYTHING LESS STAG aS aL Be ere ae hew ole 
1 Subscription to priced at $49.95 but included Proudly produced in Australia. 
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is usually used as a mouse port. The back 
panel houses: power-in, MIDI-in, MIDI- 
out, RS232_ serial-port, Centronics 
parallel-port, TV video-out, RGB video- 
out, composite video-out, floppy-disk 
port and Winchester port. That's quite a 
long list of 1/0 ports for what is, after all, 
a comparatively cheap machine. 

Perhaps the most interesting ports on 
the above list are MIDI-in and MIDI-out. 
MIDI is a standard interface designed to 
allow synthesisers and other electronic 
musical instruments to be hooked 
together so that they can communicate 
and control each other. 

I'm surprised that the MIDI interface is 
comparatively rare as a standard fitment 
on home micros. All it requires in 
hardware terms is a couple of fast 
(31,250 bits per second) serial ports, 
one for input and one for output. Even if 
you dont want to hang a synthesiser 
onto your Atari, the two MIDI ports 
needn't be wasted. As Atari pointed out, 
the ports could make the basis of a very 
cheap (if slow) local area network for 
520STs. 

Getting inside is simply a question of 
removing the retaining screws and lifting 
the top off the machine. This reveals the 
keyboard works and part of the main 
PCB. To get at the whole PCB, you have 
to remove the keyboard base plate. 

The first thought that struck me when | 
looked at the PCB was how few chips 
there were. The electronics in the 
machine area work of art. When you con- 
sider that it was designed and built in five 
months, you realise that some good 
people are working for Atari. 

The heart of the 520ST is a Motorola 
68000 running at 8MHz.1|'m sure most 
of you are familiar with the 68000. Suf- 
fice to say that it is one of the most 
powerful 16-bit processors around and 
in many respects it is close to being a 32- 
bit chip. It is a close relative of the pro- 
cessor in the Macintosh. Atari, like the 
Macintosh, has also used the full 16- 
bit version. 








BENCHTEST 


Supporting the processor are no less 
than four custom-designed chips. All 
four were designed by Atari. Two of the 
chips are easily recognisable because 
they are of the new square design with 
pins down all four sides while the other 
two are contained on conventional DIL 
packaging. 

Atari is coy about what each chip does, 
but as far as | can make out one of the 
square chips controls the RAM and 
some timing functions. The second 
square chip is called ‘Glue’ and does 
general housekeeping. 

Of the other two custom chips, one 
acts as a video controller for the different 
screen modes and the other is a custom 
DMA controller with a high throughput 
32 byte FIFO (first-in-first-out) buffer. 

The rest of the board is dominated by 
the RAM and ROM chips. The front right 
section holds 16 256kbit RAM chips 
giving a total of 512k of RAM as stan- 
dard. ROM chips run up the left side of 
the board giving a total of 192k of ROM. 
This can be expanded if necessary by 
adding an_- external 128k ROM 
cartridge. 

The rest of the PCB is taken up with a 
few logic chips and standard controllers 
such as a Western Digital floppy con- 
troller and an AY-3-8910 sound chip. 
Atari says that versions of this machine 
will be available with more RAM, but 
unless the company can find cheap one 
megabit RAM chips, ! think it will have to 
re-engineer the board. 

As well as manufacturing the 520ST, 
Atar! is also producing a range of 
peripherals for the machine. These 
include 3¥%2in microfloppy disk drives 
and 5 in hard disks. 

The 520ST comes with a Western 
Digital floppy disk controller as standard, 
so adding a floppy disk drive to the sys- 
tem is simply a question of plugging it in. 
Although floppy disk drives are sold as 
optional extras to the 520ST, youd be 
pretty silly tf you didn't buy one. The 
520ST doesn't have a cassette port, so 
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There are no less than four custom-designed chips on the main board 
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disks of some description are necessary 
if you are going to get anything useful out 
of the machine. 

Floppy disks are available in two ver- 
sions: either 500k (unformatted) or one 
megabyte (unformatted). They depart 
from Atari and Commodore (the com- 
pany Jack Tramiel previously headed) 
traditions by using parallel connection 
rather than the old (and very slow) serial 
connection. You can daisychain a max- 
imum of two floppy disk drives onto 
the system. 

Hard disks are expected to be available 
in either 10 or 20 megabyte specifi- 
cations and to connect via the hard disk 
interface to the DMA controller. By doing 
this the system achieves a maximum 
data transfer rate of 10 megabits per 
second. 

Like most micros of this type, the 
keyboard is an integral part of the main 
casing of the 520ST. The keyboard is 
laid out in a fairly conventional manner 
with a total of 94 keys in four main 
areas. 

Most of the space is taken up by the 
main qwerty typing area. Above this are 
10 programmable function keys which 
are shaped to blend in with the cooling 
slots behind them. To the right of the 
main typing area is the editing section 
with ‘Help’, ‘Undo’, ‘Insert’ and ‘Clear’ 
keys as well as the four usual cursor- 
control keys. Finally to the right of the 
editing keys is a numeric keypad with a 
the usual mathematical functions and an 
‘Enter’ key. 

| liked the keyboard on this machine. 
The unit is wide enough to allow the dif- 
férent functional areas to be well spaced 
out, Making it easy to find the key you 
want without risking hitting spurious 
ones. | also liked the feel of this 
keyboard. It dispells the myth that 
because you have a cheap machine, the 
keyboard must automatically feel 
cheap. 

Both the keyboard and the joystick 
(mouse) ports are controlled by a 
dedicated intelligent controller chip 
mounted underneath the keyboard base 
plate. The mouse movements simply 
return control codes into the keyboard 
buffer. This means that you can mimic 
the mouse movements’ from. the 
keyboard if you need to. 

The mouse itself is a stylish looking 
two-button affair. it plugs into one of the 
joystick ports via a standard ‘D’ plug. In 
use the Mouse cursor movement was 
very smooth with none of the jerking that 
you find on some mouse systems. 

The 52 0ST is very well endowed with 
display facilities. In fact it boasts virtually 
every display standard going — TV mod- 
ulator, RGB and composite video. 

Atari has announced a wide range of 
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LATEST TECHNOLOGY 
FROM ENTERCOM 


Entercom Computer Co. is dedicated to bring you 
the most advanced microcomputer peripheral 
products of the ‘80Qs. 






















Mainframe CAD capability at 5% of 
the price. Autocad 2 was the 
| response to the request of 
thousands of general drafters, 
engineers, architects and facility 
planners. Aufomate your drafting 
office. Users include; Design 
Engineers, Electrical, Civil, 
Mechanical, Electronic and Process 
Engineers. 


GICO DIGITIZER 


| GICO's digitizing technology provides 

| ergonomic & reliable data input for any 
application. The Micro-DIGI-PAD employs 
GICOs patented absolute fs 
electromagnetic technology. Entering = i 

| Gata is as easy as putting pen to paper. ; 


The Roland plotter is fhe obvious 
choice for A3 implementation with 
AUTOCAD. 





The Roland 880 A3 pen plotter is the most 
compatible plotter available. It is 
compatible with NEC, APC, APC IIL IBM PC, 

Apple 2e and others. With both RS— 232C 
serial and centronics interfaces together 

with HP— 7470, 7475 compatability. 
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THE KANnet NETWORKING SYSTEM GRAPH STATION 
An unrivalled range of superior disk, The KANnet can automatically file & Keyless data transfer from any data base 
disk/tape and tape systems now record lock on unmodified single user or spreadsheet. Graphs in any format, tifle 
offering capacities up to 115MB. software, therefore allowing operation in slides, instant graph changes. Easy and 
multi user mode. Total resource sharing is powerful. Available for NEC, APC and 
maintained. APC lil only. 





SPECIALISING IN COMPUTER-AIDED DESIGN, HARD DISKS & NETWORKING SYSTEMS. 


For further details & the location of your nearest trained dealer contact ENTERCOM COMPUTER CO. 
132 BRIDGE RD. RICHMOND 3121, MELBOURNE, AUSTRALIA. PHONE: (03) 429 9888. TELEX: 30625 ME 1400. 


FreeFacts 82 


ENTERCOM 


COMPUTER CO. 





monitors which are designed for use 
with the 52 0ST. Your choice of monitor 
governs the display resolution of the 
520ST. lf you use a domestic television, 
the resolution is 320 x 200 pixels with 
up to 16 colours on screen. If you use an 
RGB monitor, you can choose between 
low resolution (320 x 200 in 1 6 colours) 
or medium resolution (640 x 200 pixels 
in four colours). Finally if you use a com- 
posite video monitor, you can access the 
highest resolution of the machine (640 x 
400 pixels in two colours, black and 
white). 

Whichever monitor you use, the 
machine will automatically set itself to 
the correct resolution. | suspect that the 
majority of people will go for the medium 
resolution RGB monitor because it gives 
you access to either low resolution with 
lots of colour or medium resolution with 
four colours. Both these modes allow 
you to produce very impressive graphics 
although GEM does look a little odd in 
lo-res. 

| think that the hi-res black and white 
composite video monitor will only appeal 
to the dedicated Mac imitators and 
computer-aided design freaks among us. 
Having said that, | must admit that it was 
my personal favourite. 

In addition to the straight RGB and 
composite monitors, Atari can also sup- 
ply a natty little monitor with built-in disk 
drive. This makes the 52 OST system into 
a very neat desktop package. 


System software 


The system software in the Atari 520ST 
works at two levels. On the top is a 
friendly Mac-like front and underneath ts 
a fairly standard disk-operating system. 

Both the front end and the disk operat- 
ing system are supplied by Digital 
Research (DR). In fact Atari has licensed 
the entire range of DR’s products from 
operating systems through utilities to all 
its languages. So we can expect any 
advances by DR to be reflected in Atari 
products. Unlike most other disk-based 
machines both the DOS and the front 
end are contained in ROM. This allows 
the machine to go directly into its operat- 
ing system on start-up without having to 
read from disk. 

Although it is unlikely that the average 
user will ever want to descend into the 
DOS,| think it is a good idea to look at the 
front end and the DOS separately. The 
disk operating system on the Atari 
520ST has been rather unfortunately 
named ‘TOS’. This apparently stands for 
Tramiel Operating System’ although | 
fail to see why anyone would want to 
operate a Tramiel. 

Although its name is unlike any other 
operating system, TOS is actually based 
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on Digital Research's CP/M-68k. This is 
a little-known and not very popular ver- 
sion of CP/M for the Motorola 68000 
processor. The main difference between 
TOS and CP/M-68 k lies in the area of file 
handling. TOS has a hierarchical file 
structure a2 [a MS-DOS whereas stan- 
dard CP/M-6 8k does not. 

The command language of TOS is a 
strange hotch potch of CP/M, MS-DOS 
and Unixtike commands. When you 
enter the system level you are greeted by 
a version of the familiar CP/M-DOS-style 
‘A’ prompt. However, unlike CP/M you 
can enter path-names, play around with 
sub-directories, and the like. 

Most of the old unfriendly CP/M com- 
mands are there with the addition of a 
few commands of uncertain parentage. 
You can type ‘DIR’ and get a directory, or 
you can type the Unix equivalent ‘LS’ to 
get the same result. 

But as | said earlier, it is unlikely that 
anyone other than software developers 
will want or need the command-ine 
functions of TOS. For most peoeple the 
friendly front end will be the face of 
the 520ST. 


Because it has licensed Digital 


Research's entire range of software, it 
was logical for Atari to use DR’s GEM 
friendly front end for the 520ST. | have 





written quite a bit in past issues about 
GEM (see APC, March 1985), sol'll just 
do a quick re-cap of the highlights 
here. 

GEM stands for Graphics Environment 
Manager. It allows companies who use it 
to give their machines a user friendly 
graphics interface which closely resem- 
bles that of the Macintosh. 

This similarity extends to the use of 
movable re-sizeable windows, ikons to 
represent objects such as disks and disk 
files, and the use of pull-down menus 
and mice. The GEM environment makes 
it easier for a novice to do all the usual 
housekeeping chores as well as making 
it easier to call up programs from disk. 

As well as making life as easy as poss- 
ible for the user, GEM also makes life 
comparatively easy for the applications 
programmer who wants to move his pro- 
gram from machine-to-machine. To 
understand this we need to look at how 
GEM works. 

One of the functions of GEM is to pro- 
vide a standardised interface to the 
graphics screen and graphics devices in 
much the same way as a disk operating 
system provides a Standardised interface 
to the disks. 

By using GEM, a programmer can 
write to this Virtual Device Interface’ 


Technical specifications 


Processor: 
ROM: 

RAM: 

Mass Storage: 


512k 


Motorola 68000 running at 8MHz 
192k containing O/S and GEM 


500k or one megabyte (unformatted) 3%in micro- 


floppy disks, choice of hard disk capacities. 


Keyboard: 94 keys including 10 function keys. 

I/O: RS232 serial, Centronics parallel, floppy disk, 
Winchester, TV video, RGB video, composite video, 
MIDI-in, MIDI-out, joystick, mouse, ROM cartridge 

DOS: TOS, GEM 


| Bundled software: Personal Basic, DR Logo 
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COMPUTER WAREHOUSE 


For all your software and hardware needs at lowest 
prices with full support and quarantee. 
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R.R.P. Price 





| APPLE 


Business 


NEC P3/P2 . 
64kb Buffers 


Our | 
R.R.P. Price 


Microsoft Word 325.00 285.00 Microsoft Word Processing Wordstar 395.00 315.00 | 
Megamerge 210.00 185.00 Word and Spell ....... 595.00 395.00 Infostar 595.00 395.00 
Macspell Write 130.00 115.00 Multimate 3.3 incl Brit. Dict 695.00 ieoied Friday 400.00 298.00 | 
Wordstar Prof C/Star . . 645.00 470.00 
Business Wordstar a 415.00 349.00 pout fitilcat - @175.00 @140.00 
Excell 750.00 545.00 Relgstar 2000 pete me PFS School Record 195.00 155.00 
Filevision 225.00 159.00 pe inder a 2 ang Megaworks 179.00 145.00 
Tink Tan 485.00 158.00 oH 20.00 eV. DB Master 4.0 530.00 449.00 
lac VISION . Business Zardax 2 Pro 300.00 245.00 
Multiplan 325.00 285.00 Bank St Writer 104.95 89.00 
Mac File 325.00 285.00 
Dollars + Sense 175.00 148.00 DBase II 976.00 725.00 Educational 
Keystroke Mac 580.00 455.00 DBase III 631.00 450.00 | 
Helix 560.00 455.00 Friday 425.00 320.00 Eaveaualh Algebra ee eae 
TK Solver 305.00 255.00 Milestone 295.00 240.00 rintshop be 
DB Master 360.00 330.00 Knowledgeman 947.00 580.00 Word Attack 69.95 97.99 
Entrepenuer 115.00 85.00 Lotus 1-2-3 835.00 595.00 Math Blaster 69.95 
Logo 235.00 199.00 Framework 1095.00 795.00 Speed Read II 89.95 
Multiplan 326.00 249.00 Hometown 129.00 
Entertainment Symphony ............ 1095.00 730.00 Fractions 65.95 
Pro Music Composer . . 652.00 535.00 Howard Total Project Management 649.00 495.00 
Planet Fall. 69.95 49.95 Supercalc III 496.00 415.00 Entertainment 
Transylvania 69.95 43.95 RBase 630.00 470.00 Ghostbusters ... 34,95 
Lode Funner oe 54.95 44.95 Clout 300.00 239.00 Witness 74.95 
Mac The Knife Vol 1,2 @64.95 @49.95 Jazz 896.00 675.00 
Zork |, UI, UI — @54.95 @4 
Frogger 99.95 42.99 Mask of The Sun 59.95 
For complete range of the Mac Communications and Utilities Ultima II 79.95 
Software including languages, com- Crosstalk 20 245.00 165.00 For any Apple program not listed call | 
munications, graphics CALL Sidekick 99.00 69.00 for the best price in town. 
SmartKey 79.95 67.00 
Sideways 95.00 69.00 : 
Speedkey 250.00 210.00 
HARDWARE PRINTERS RRP. Price 
tartai t Epson LX80 492.00 = Call 
We Can Supply The ES SanMen RX80 F-T+ 594.00 a 
Following Computers RX100 esta a 
2 4 Robounce 57.00 37.00 Je oe Le Sana 
Apricot Flight Simulator I 94.00 67.00 Wa ee ditt 
President 16 ercon tit 75.00 59.00 Star Delta 10 160cps 575.00 520.00 
President Walkabout PC Arcade 76.00 65.00 | Star Delta 15 160cps 850.00 675.00 
Olivetti Sigma Zork |. 11, WI @69.00@56.00 | Silver Reed 500 787.00 959.00 
Sanyo NEC Sorcerer... 69.00 56.00 Silver Reed 550 . 1281.00 894.00 
Silver Reed EB50 . . 430.00 340.00 
H/Hiker Guide 69.00 56.00 


1450.00 Call | 
399.00 280.00 





For complete range of IBM 


interested in and configuration software call 


and get the best price in town!!! 





Also we supply Taxan and Sclisys 
printer buffers. Call for best price. , 













We accept Bankcard, "Visa, Mastercharge, and Amex, credit cards 


All prices subject to change without notice. 
Delivery Extra 


409-411 Sussex St., Sydney, 2000. P.O. Box K109 Haymarket. Tel: (02) 212 1622. Telex: 70208 Campex 
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384K MEMORY EXPANSION CLOCK/CALENDAR PARALLEL PRINTER PORT 
lela -<aC-16 -tele m4 e)-bele (sto) (a le MGIa1- 1a@ 6PakPlus~ eliminates the need to Interface the PC to most printers or 
Your 6PakPlus” comes standard with manually input the date on system other parallel devices. The parallel por 
64K memory. 384K on the 6PakPlus~ start-up. The chronograph is fully can be addressed as LPT1 or LPT2. 
added to 256K on the PC system compatible with all PC-DOS software Internal cable and DB25 connector 
board provides for the maximum routines which utilize clock functions. are al! included. 


addressable user memory. Battery backup power supply keeps 
the clock running at all times. 





ee 






OF 
el pot 


tor 








| | | | 


THE MOST POPULAR, MOST RESPECTED, MULTIFUNCTION BOARD 


INAUSTRALIA! i i j 4 i | 


6PakPlus” is a powerful multifunction 
aalatctalactes (soles (oan OMe sal a Oxelelenyeyctele) (2 
machines. With Qubie’s flexible 
configurations, all the PC's capacity 
can be utilized. It's totally Bae. 


SOFTWARE INCLUDED 
With 6PakPlus” you receive extensive 

software at no extra cost, Electronic - i 
disk caching and printer buffering are 
all part of the 6PakPlus” | Package . | 
THE QUBIE’ PLUS 


Good service starts with local support 
and local supplies of product. 
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with IBM hardware, operating dicted 
and languages. The board can be 
insetted into any free slot and it even 
includes a card edge guide for secure 
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OPTIONAL GAME PORT 


Game adapter port which can be used 
with all IBM-compatible joysticks or 
eicteeramey-te(el (acm 


AVAILABLE AT YOUR LOCAL DEALER 
CALL FOR THE NEAREST DEALER 
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ASYNCHRONOUS 
COMMUNICATIONS ADAPTER 


Serial port can be used to connect the 
PC to letter quality printers, plotters, 
modems, or other devices which use 
an RS-232C interface. Switches allow 
the port to be configured as COM1 or 
CO) A 
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If you already use 
Lotus 1.2.3. 


Presenting C.P.A.+, the small business accounting 
program for Lotus 1.2.3. Fully featured, fully integrated 
and all on the one disk! Starting right now, your 
accounting problems may be solved forever. . . By You! 
Say hello to C.P.A.+, the most ingenious accounting 
program ever created for the I.B.M. P.C. For the first 
time the power of Lotus 1.2.3. is utilized in a full 
accounting package, one diskette integrates all modules, 
all files are updated automatically and reports can be 
custom designed. That’s C.P.A.+ at $795.00 R.R.P. 


And if you don’t. 


The completely configured, ready-to-run System 4 and 
System 7 includes a full set of test data files for operator 
training. These systems offer Accounts Receivable, 
Accounts Payable, General Ledger, Invoicing or Order 
Billing, Order Entry, Inventory Control and powerful 
sales analysis. Totally menu driven with step-by-step 
documentation. Each module includes a beginner’s 
introduction, and System 4 has a built-in help feature for 
instant answers to those puzzling questions. Works with 
all printers. These powerful accountancy packages will 
give you the information and control that you need to 
run a better, more profitable business. Manufactured 
and supported throughout Australia, System 4 and 
System 7 are competitively priced from $795.00 R.R.P. 
At Dealers around Australia. 


All modified and approved 
to comply with accountancy 
procedures. in Australia by 
Bustware 


Lotus 1.2.3 ts the trademark 
of the Lotus Development 
Corporation. 


CPA+ is the trademark of 


BI U5 WARE GNP Development 


NY" DIVISION OF OZI SOFT PTY.LTD, Corporation. 
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For further details complete this coupon and send it to Busiware, Suite 33, 8-24 Kippax Street, Surry Hills, 
N.S.W. 2010. Telephone (02) 211 1266. 





| 

| | 
| | 
; Send me more information on the SYSTEM 4/SYSTEM 7___C.P.A.+ | 
| | 
pe NAME: SC COMPANION: | 
| ADDRESS:___ SC PHONO... | 
| POST CODE: | 
| COMPUTER TYPE y 
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rather than having to go directly to the 
hardware of the specific machine he is 
writing for. This makes it much easier for 
the programmer to move his master- 
piece to other machines which use the 
GEM environment. 

Originally, Digital Research demon- 
strated GEM on the IBM PC, but it also 
works on compatibles and machines like 
the Apricot range and the Atari. 

GEM Desktop on the Atari looks very 
similar to GEM on most other machines. 
You have the disk ikons and trash can at 
the right of the screen, a Menu bar along 
the top, and windows can be opened, 
closed and moved in the same way as on 
other GEM machines. However, as you 
would expect, because of its fast 68000 
processor, GEM moves along with much 
more of a clip on the 520ST than it does 
on something like an [BM PC which can 
sometimes be quite slow — especially 
when updating more than one window at 
a time. 

Atari has added a couple of desk 
accessories into the ‘Desk’ pull down 
menu. These included a Macintosh-style 
‘Control Panel’ which allows you to play 
around with some of the system settings 
such as the colours used to display the 
GEM Desktop. Atari has also included a 
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simple terminal emulator and a utility to 
set up the RS232 serial port. 

One of the nice features of GEM is that 
it adapts itself to the different 
specifications of hardware it is running 
on. Consequently, as you would expect, 
there is quite a difference between the 
way it looks in the hi-res black and white 
mode to the lo-res colour modes. 

Personally | liked the hi-res mode more 
than the colourful lo-res modes. Other 
people seem to prefer the colourful 
modes. In its hi-res black and white 
mode,GEM makes the 520ST look more 
like the Macintosh than any other GEM 
machine !| have seen. 

One nice feature of GEM onthe 520ST 
is that it allows you to have two logical 
disk itkons operative, even if you only 
have one physical disk drive attached to 
the system. GEM treats them as separate 
disks and allows you to do all the things 
yo! would do on a twin-drive system by 
prompting you to change disks in the 
drive when necessary. | found this was 
extremely useful, especially when | was 
trying to copy disks. 

Overall, the implementation of GEM on 
the Atari is very good. Having GEM in 
ROM makes the loading process much 
faster than the tedious rigmarole you 


have to go through to get it to load on 
something like the IBM PC. It also means 
that if the system bombs out for any 
reason, it goes to GEM as the base 
routine rather than some obscure mon- 
itor or suchlike. 

Although the Atari implementation is 
good, what you can do with the GEM 
Desktop is still limited to some extent by 
the operating system underneath GEM. 


Applications 


software 


When the 520ST goes on sale, it will be 
supplied with GEM, Basic and Logo. At 
the time of writing there still seems to be 
some debate within Atari as to whether 
these will all be in the internal ROM or 
whether parts will be on disk. It seems 
likely that early machines will have 
software on disk for debugging pur- 
poses and later machines will have the 
software in ROM. 

Both of the programming languages 
are again supplied by Digital! Research. 
The Basic is tts Personal Basic and the 
Logo is its DR Logo. Both of these pro- 
ducts are widely available on other 
machines, although they have been 


Computer breakdown? lake it 


to Hills and save 25% on 


WN 


Your micro computer was made to be portable. So when 
a breakdown occurs, take it to your Hills 
drive-in workshop. You get fast expert service and save 
around 25% of the service labour cost. We also carry a large = 
range of parts and are service agents for Sharp, Hitachi, 
Osborne, Kaypro, Challenger, President and Commodore. 
Because Hills have a service workshop in every mainland 
capital, no time is lost sending your unit interstate. 


Hills service contracts protect you from costly 


breakdown. 


Workshop Service and Field Service contracts are available 
for business computers which include a free preventative 
maintenance service call. We also give a 20% No Claim 
Bonus, and extra discounts for more than one computer. 
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COMPUTER SERVICE DRIVE-IN WORKSHOP 


w LY 
NSW 


QLD SA 
148 Miller Rd, 115 Merivale St, ¢ Ackland St, 
Villawood 2163. Sth Brisbane 4101 Edwardstown 5039. 
PiNeo4 5.2355 Ph: 44 0180 Ph: 297 9040 


506 Guildford Rd., 
Bayswater 6053. 
Pic otis 


VIC 
Hills Industries. 
407 Plenty Rd, 
Preston 3072. 
Ph:470. 5460 


WA 
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MORE THAN A BRILLIANT 
COMPUTER. A COMPLETE 
EDUCATION COURSE IS PART OF 
YOUR PURCHASE. 


One reason why the John Sands Sega SC3000H 
is the computer which never finds its way into the 
spare room cupboard is because Sega owners 
learn how to make the very best use of what 
they've got! 

When you buy your John Sands Sega you'll 

be invited to attend our free, 5 hour, hands-on 
Education Courses. You'll learn how to get started 
properly, how to use the dozens of existing Sega 
programs, how to create your own programs, and 
how to use this incredible computer for education, 
personal business, fun and games and much, 
much more! 

The more you get to know your Sega, the more 

it will do for you. 


THE SUCCESS STORY OF 
PERSONAL COMPUTERS. 


Irrespective of anything else !n tts price field, just 
look what your John Sands Sega SC3000H has 
to offer: 

¢ Typewriter style hard keyboard. 

¢ 48K total RAM. 

32K ROM. 

e Expandable to 80K total RAM. 

At your fingertips you've got high level BASIC 
language, high resolution graphics, 32 graphic 


sprites, multi-function keyboard, full screen editing, 


48 single-keystroke commands, 16 colors and a 

3 channel 1/5 octave sound range. Connects to 
your television set and standard cassette recorder. 
t's the best in its class of home computers for the 
whole family. 


OF LEARNIN 
___GOOD THING. 
ESPECIALLY IF IT’ 











ADD THE SUPER CONTROL STATION 
FOR TREMENDOUS POWER AND 
PERFORMANCE. 


The John Sands Sega SF7000 Super Control 
Station offers you all these features— and lots more! 
e 3 inch micro disk drive. 
* 156K bytes working capacity. 


AOPELIECEET OOO FT OOTP ET ULNT ECT TALE LA 


AMOMESI ETC CTE A OEITALTALNAL VORE CURD EYCEL UNS ANTENNAS SER REATA OMIA, 





* 312K bytes storage capacity. 

e High speed (250K) Baud transfer rate. 

¢ RAM memory expansion 80K bytes total RAM. 

¢ Both Centronics and RS232C interfaces. 

«Extended BASIC language. 

e Great flexibility. Incredible speed. 

* Interfaces with existing printers and many other 
peripherals. 


John Sands 
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NATURALLY, THE BEST OF THE 
SOFTWARE IS AVAILABLE TOO. 


We've got the product and the programs too! 
Educational Series including Sega LOGO- 

a must for every school child. Programming 
Series— including BASIC Programming Tutorials 
and the new Sega Touch Typing Tutorial. 
Personal Business Series— including Spreadsheet. 
Database and Word Processing. Recreational 
Games plus a new arcade-style Joystick and 
Steering Wheel Controlier, Music and many more. 
With our total software range and the ability 

to create an infinite number of programs yourself, 
make sure that you settle for nothing less than the 
Sega SC3000H - the total technology home 
computer system from John Sands Sega. 

The John Sands Sega SC3000H Computer-— 
including the FREE Education Course -is now 
available for the recommended retail price of just 
$349! Atleading retailers throughout Australia. 
Prices, product specifications and performances are 
Subject to change without notice. 


r------ ees SS. Mas, 
I'm interested in knowing more. Please send me 
complete literature and copies of reviews on the 
John Sands Sega Total Technology Home 
Computer System. 


My name 
Address 


Postcode 


Piease mail to: Computer Information 
Department, John Sands Electronics, 
6 Bay Street, Port Melbourne, Victoria 3207. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| (Telephone (03) 645 3333) JSE 7 
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modified somewhat for the Atar! 
machine. 

In its usual form, Personal Basic is 
functionally very similar to standard 
Microsoft Basic. At the time of writing 
the Atari modifications were far from 
finished. The most obvious difference 
between the standard version and the 
Atari version is that the user interface has 
been changed. Whereas before you had 
a simple command line, there are now 
pull-down control menus, mouse con- 
trol, and different windows for editing 
output and so on. 

Eventually your Basic programs 
should be able to control the whole GEM 
user interface. So you should be able to 
write mouse-driven high resolution 
colour programs with lots of windows, 
bells and whistles. However, at the time 
of writing the only way to do this was by 
using loads of PEEKs, POKEs and 
machine code CALLs. The people at Atari 
say that the release version will have 
extra keywords to contro! all these 
features. While I’m happy to believe 
them, remember that Jack Tramiel’s last 
machine was the Commodore 64! 
Enough said. 

The Atari version of DR Logo was in 
much better shape. DR Logo ts a popular 
version of the language for CP/M and 
MS-DOS machines. Like the Basic, the 
user interface of DR Logo has been 
changed to take advantage of the user 
friendly GEM interface. 


ln the case of Logo there are different 
windows for commands, editing, output 
and so on, with many options being avail- 
able from the pull-down menu bar. So 
you can watch the turtle rushing around 
in one window while the debugger 
works through your program in another. 
Very pretty. 

For the serious software developer 
types, the most popular language ts likely 
to be C. Most of GEM is written in C and 
Digital Research provides a full set of C 
bindings to GEM to make applications 
easier to develop. 

A number of software developers 
seem to be taking advantage of GEMs 
Virtual Device Interface and developing 
software on IBM PCs and then down- 
loading and re-compiling tt on the 
Atarl. 

As far as finished applications pack- 
ages are concerned, Atari says that it has 
sold over 100 development systems to 
US software houses and that it is beaver- 
Ing away converting its packages to 
the 520ST. 

Only time will tell if this is true, but the 
Atari software guy did have a lot of 
interesting looking disks in his bag at 
Hanover. 

















WHAT YOU NEED IS ELECTRONIC MAIL 
WORDCRAFT LINK, an optional part of 
Wordcraft is a Wordcraft, will extend your 
comprehensive software office communications with 
program that meets all of electronic mail, and 
your word processing needs. much more. 
Wordcraft is used in over The full capabilities of 
19 countnes and has brought Wordcraft and Link are 
the efficiency of word explained in our free brochure. 
processing to many small and So if you want the very best 
large businesses. word processing program, 
send the coupon TODAY! 


“WHAT I WANT IS THE VERY BEST 
WORD PROCESSING WOGRAm : 


a \_/ 









¢ 
me 
Foal 
Pail 
oe 


@ 
ai 
oS 
oe” 


















é- = 
a bed 
avt 
= ae - 
a 
pe ded “258 


a * 





oe” gu 2798”, J 
@ 


aft 
oe% 
anne” 















oon et 


“2 
oe 


owt 
80" 


La 
he 
268 
at 
peeice 


is otle* 


sae ste: 

- Res. 

n° 
ef 


@* 
& 


= 


a 
eee Sd 
6 
——_ 
eo 
-*” 



















at 
ee 
~ 7 


2007, 
€°e 
4e% 
at 























* 
o 
,oF. 
. 


PS dee nt 
ore 


oS | 


— 
rw 






* 
vo 
ee oy 
a] 
Ld 
* 





cer 
fd 
“oe 
qt 
* 
os 
eo 
of 
~_=e e 






rT 
aes 
# 





i 
a 

















eel 
an 
oo 
et 
» 
-_ 





- 
Cd 

ne 
o" 









































































MD a D Fy at va 
aR W Aes 
ry ‘S ° J ‘ . i 28 aN) 
ay ty BARS a a 
. ct 1 t : “Ss sR 
a SR NS 













SERVICES tt. 


7 68 Alfred Street, Milsons Point, 
NSW, 2061. Tel: (02) 923 2899 
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CURRENT COMPUTER ....c0ccc008 2 ieee atte 
Please send me your FREE brochure on Wordcraft & Link. PCS243/APC 
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oie cold: 


Tap into Microtex 666 
and give your computer 
a new lease of life. 


You know what it’s like — the love affair that started 
out by promising so much ... ended as quickly as it began. 
Leaving you feeling like a jilted lover. And your micro sits 
there untouched and alone. 


But now the promise becomes a reality. 

With the introduction of Microtex 666 you now have 
access to a potentially vast spine tingling menu of services, 
information and practical applications. 


Consider, for the cost of local call and an 8 cent per 
minute (5 cents off peak) Viatel charge, you can communicate 
with a network of other micro users, on a nation-wide 
mainframe system. , 






TELEPHONE SOCKET 


! 2. 

Li 
ot §=6=6YVIDEQTEXT 
MICRO ADAPTOR 

& MODEM | 

Interact with our multi-player games, shop 24 hours 

a day on our national Trading Post or talk to other subscribers 

across the nation by utilizing the Microtex 666 electronic 


mail and telex service. 





Feast on the Tips and Hints or toy with Questions 
and Answers. And then there’s our Telesoftware library 
— SBB. — download programs, use them, then store them 

- = forever on disk or cassette. 


Best of all, Microtex 666 is brought to you by 
Computer Publications, publisher of Australian Personal 
Computer and Personal Computer Games. So you know you're 
getting a superior service ... from the experts. 


Microtex 666 really is incredible and all it costs is 
$49.95 to subscribe. The only extra you need to tap into 
Microtex 666 is a videotex modem unit. 


Fill in the coupon for more information and we'll 
have that jaded love affair blooming again in no time. 


Please send me the full facts about 
MICROTEX 666 





Name: 
Make/Model of Micro: 
Address: 


P'code: 


ee = Tel: 
MICROTEX 666: 77 Glenhuntly Road Elwood 3184. 





See page 22 for the amazing 
Microtex 666 Viatel Package 
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Documentation 


As this was a pre-production machine no 
documentation was available. 


Prices 


At the time of going to press, no 
Australian prices were available. Im fact, 
negotiations for the distributorship were 
still underway. Nevertheless we are ina 
position to make an ‘informed guess’ 
knowing the projected US prices and the 
mark-ups from US to Australian prices of 
other similarly priced machines. It seems 
likely the 520ST with a single 500k disk 
drive will sell for around $1,500. 


Future products 


Atari in general (and Tramiel in par- 
ticular) seems adamant that the 520ST 
is Just the start of a range of future 
enhanced machines. The most likely 
enhancement is more memory (although 
512k seems enough for most pur- 
poses!) and the introduction of a local 
area network of some description. 
Perhaps the most interesting new 
product however, is the addition of aCD 
ROM unit. We ran an articleon CD ROMs 
last month. They use the same kind of 


oy 
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optical digital compact disks as the home 
hi-fi systems except that the computer 
versions don't need the complex digital- 
to-analogue converters as in the audio 
units. Instead of carrying digitised audio 
signals, computer compact disks store 
digital computer data. 

The main differences between com- 
pact disks and magnetic disks is that 
whereas you can get about 720k on a 
double-sided magnetic disk, you can get 
550megabytes of data on one compact 
disk. The trouble is that whereas you can 
write to a magnetic disk, you can only 
read froma laser disk — hence the name 
CD ROM. 


Conclusion 


There can be no doubt that the Atari 
520ST is a very impressive machine. 

The machine seems to have every- 
thing going for tt — good keyboard, lots 
of 1/0 facilities, lots of RAM and what, for 
many, is the nicest 16-bit processor 
around. 

When you add in the GEM friendly 
user interface and the availability of 
cheap disk drives, you end up with a very 
impressive system indeed. I'm still not 
sure whether to classify it as a home or 
business machine. !ts abilities are well 


for professionals who don't have time to waste. 








suited to both. | have a feeling that in the 
US it will be treated more as a home 
machine and over here it will appeal to 
business users. 

Having said that it is a good machine, 
there are still two areas that you should 
think about before you rush off to your 
local Atari dealer when the 520ST goes 
on sale, to part with your hard earned 
cash. 

The first is the availability of good 
applications software. It’s a virtual cer- 
tainty that Digital Research’s word pro- 
cessing and graphics applications 
programs will be available soon, as will 
Atari's Infinity integrated package. But 
I'm not so sure if or when third party 
applications will begin to appear. 

The second point to watch is the price 
of the system. The original 13O0ST was 
set to sell in the US for $399. This set 
people thinking that the range is cheap. 
While this is still true when you consider 
what you get, remember that the 130ST 
has been dropped and you are looking at 
about $1,500 for a 520ST and disk 
drive. 

Even so, the bottom line is that when 
the machine appears in the shops, which 
will probably be in the third quarter of 
this year, I'll be at the front of the queue 
to buy one. 
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The Tulpi Transonik Modem™ 


FASTER THAN THE SPEED OF SOUND” 


pe new Tulpi Transonik Modem™ provides fully automatic 1200/1 200 full duplex data communications 





Using the professional grade Tulpi Transonik 
Modem is like driving a Lotus Esprit across the 
Swiss Alps. FAST! POWERFUL! EXCITING! 
TeleCorp, the makers of Australia’s Number 1 
Intelligent Modem, have created this fully 
automatic modem for the computer user who 
simply must communicate at the maximum speed 
Australian Telecom permits. Using state of the art 
Crystal Locked Digital Technology the Trdnsonik 
ensures that neither the transmitted frequencies 
nor the receive filters can drift out of tolerance, 
which means trouble-free national and 
international links. Every Transonik includes a full 
one-year parts and labour warranty, PLUS a 
complimentary copy of MITE Data 
Communications Software (regular $250 value). 


Standard Features: 

@ Automatic dialling 

® Automatic disconnect 

w V22 and Bell 212A connection protocol 
® Async and Sync protocol 

w Test mode handles remote loop back 
@ Highly flexible configuration switches: 
Answer/Originate, Voice/Data, DTE/DCE, 
Auto/Manual answer 

@ 1 Year parts and labour warranty 

@ Complete visual status display 

m 280 microprocessor 

® Crystal Locked Digital Technology 

® Telecom approval no. C84/37/1096 
@ PLUS includes MITE data 
communications software 


$4 KRO5R-R?P. 


For further information and the name of your 
nearest dealer contact: 


TeleCorp Pty Ltd. 
8/21 Tepko Road, 


, PO Box 236, 
| Terrey Hills 
| r NSW 2084 


Australia. 

(02) 450 2522. 
Dealer and OEM 
enquiries 
welcome. 
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The Brother WP600 electric typewriter cum printer is in a class of its own. 
It's not particularly cheap, it’s a bit on the slow side but the quality of the 
dot matrix typeface is excellent. Simon Craven takes a closer look. 


The Brother WP600 is an oddity in the 
personal computing world as the pro- 
duct of an evolutionary — rather than 
revolutionary process. An early example 
of Brother's lightweight electronic type- 
writer/printer was the EP22, which suf- 
fered from a poor keyboard and a rather 
crude typeface (although this was fairly 
typical of cheap dot matrix printers at 
the time.) 

The EP44 came out about a year later, 
and offered a relatively classy print style 
thanks to a high definition 24 x 18 
matrix. On this latest model the dreaded 
button keyboard has been replaced by a 
conventional typewriter-style unit, and 
the machine's text editing facilities have 
been improved. 

The WP600 has four distinct per- 
sonalities, as a typewriter, a simple port- 
able text editor suitable for producing 
reasonably complex documents up to 
about 2000 words long, as a near letter 
quality printer for any Computer 
equipped with an RS232 serial interface, 
and as a terminal, enabling, for example, 
programs to be written on the train on 
the way back from work, then down- 
loaded into a micro and run. 


Hardware 


Despite its modest size and low weight, 
its an imposing beast on first acquain 
tance, with 59 full-size keys and 19 but- 
tons, switches and other controls to 
bewilder the first-time user. 

The keyboard !ts excellent, with a light 
over-centre action and a reasonable 
layout. The profusion of keytop markings 
brings the Spectrum irrestibly to mind, 
but is accounted for by a ‘second shift’ 
key. This enables the WP600 user to call 
up the entire character set directly from 
the keyboard — a much more convenient 
arrangement than the slow and error- 


prone IBM PC solution, which has the 
user laboriously keying in three digit 
character codes while keeping the ALT 
key depressed. 

The remaining legends relate to the 
use of the CODE key, equivalent to the 
control key on a personal computer. 

The display is a simple 24-character 
LCD screen of one line, which is rather 
too small for the kind of self-indulgent 
editing processes most regular word 


processing users require. As a means of 
catching spelling errors before they are 
committed to paper, however, it is 
excellent. The display is just above the 
top row of keys, where inexperienced 
typists can keep an eye on it as they pro- 
ceed. Real typists, of course, are not 
supposed to look at the keyboard at all — 
they stare rigidly at the paper or VDU, 
and catch their infrequent mistypings 
instantly, but its nice to see a writing 


ni rest 
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C/PM 
for the llc 


Yes, contrary to all you've 
heard, it is possible! You can 
now run CP/M on your Apple 
IIc. 


The Cirtech CP/M Module 
fits completely inside the 
case of the llc and allows it to 
run all standard Apple CP/M 
software with no modifica- 
tion necessary AND it runs 
them up to 30% faster than 
most CP/M cards. 








You can run software such 
as WORDSTAR, MULTI- 
PLAN, dBASE, MBASIC, 
FORTH, COBOL etc. The 
Module is totally “invisible” 
in operation. It does not affect 
the normal operation of your 
llc as itis only activated when 
you “boot” a CP/M disk. 


Available from all Apple dealers 
or direct from: 


JTRAliAnkinngS 
SOS ernnsS 


ZY Belmore St Surry Hills NSW 2010 Australia Ph (2) 2110944 
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Example of Brother WP600’s dot matrix typeface 


machine which caters equally well for 
experts and fumblers alike. 

Each of the three major modes of 
operation — normal, word processor and 
terminal — has a number of sub-modes 
which let the user configure the WP600 
to personal taste. The simplest mode, 
labelled ‘normal’, turns the machine into 
an unusually sophisticated typewriter. 
Left and right margins can be set any- 
where, as long as the typing width is over 
25 characters, and one-key operation 
allows automatic centring and under- 
lining of text. Text can be set with a 
ragged right margin, fully justified, or 
right flush with a ragged left-margin. 

One often over-looked feature is the 
provision of temporary left margin set- 
tings for hanging indentation — that is, 
setting a whole paragraph a few charac- 
ters further in than the rest of the text. 

One of the biggest factors increasing 
the speed of a word processor user over 
the operator of an electric typewriter is 
automatic wordwrap, eliminating the 
need to insert manual carriage returns at 
the end of each line. Even in normal 
mode, this feature is available on the 
WP600. 

Text can be printed out as it’s typed in, 
but a better way of working for anyone 
unsure of his keyboard skills is to have 
the text printed a line at a time as work 
progresses. This lets you correct mis- 
takes which are present on the LCD 
before they are printed. 

In word processing mode, the facilities 
are not vastly superior, but the text Is 
stored in memory instead of being printed. 
This means that any part of the docu- 
ment can be changed at any time, (the 
‘normal’ mode restricts editing to the 
current line of text) and also lets you 
work without the twin distractions of the 
printer noise and its insatiable appetite 
for paper. 


The editing facilities have been greatly 
improved over those of the earlier EP44, 
and include a FIND function and a 
SEARCH and REPLACE option. 

Moving, copying or deleting blocks of 
text is now possible, but still hard work. 
Each line of text is numbered, and block 
operations are carried out by defining the 
line numbers which make up _ the 
block. 

Editing operations of this kind are sim- 
plified by the logical choice of keys to 
initiate each task (CODE-D for delete, 
CODE-C for copy, and so on}, and in case 
even this proves too much to remember, 
the functions are inscribed in small green 
letters on the relevant keytops. 

Nine separate files can be held within 
the WP600's memory, but their total 
combined length may not exceed 
14,200 characters — equivalent to a 
piece of text not much longer than this 
Checkout. The Brother's architecture is 
CMOS, and the low power consumption 
of the chips makes battery back-up for 
the memory contents a practical proposi- 
tion. As long as the four hefty D dry cells 
are in place, or the mains adaptor is con- 
nected, switching the Brother off will not 
make it forget anything. Even changing 
the batteries need not be hazardous, as 
deterioration starts about 25 minutes 
after the batteries are removed or the AC 
power supply unplugged. 

An increasing number of home and 
professional computers are now appear- 
ing equipped with only the RS232 serial 
interface. This makes printing from these 
machines rather inconvenient. Most of 
the low-cost printers which are popular 
in Australia use the centronics-type 
parallel interface as standard. 

RS232 devices are traditionally 
strewn with pitfalls for the unwary, as the 
standard is rather loosely defined and no 
two serial interfaces ever seem to be 


PACE OF BIRTH: CAMBRIDGE UNIVERSITY 


TEACHING ETON. CAMBRIDGE, 

EXPERIENCE: WINCHESTER AND 80% 
OF ALL BRITISH SCHOOLS, 
OVER (000 AUSTRALIAN 
SCHOOLS. 


SUBSECTS. ENGLISH, MATHS PHYSICS. 
CHEMISTRY, BIOLOGY. 
GEOGRAPHY, SCIENCE, ART. 
Mus/C, ETC ETE TOHSC 
oe LEVEL. 
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| With qualiications hike these 
shouldnt this teacher be at your school? 














Only one teacher in the world Without doubt, there is no finer oa = 
comes with credentials such as these. educational tool you can give to the The BBC scho ol Compu fer. 

The teacher is a computer. teachers at your school. 

The BBC school computer. And certainly, no other teaching Post to: Barson Computers Pty. Ltd, 


335 Johnston St., Abbotsford, Victoria 
3067, or 7 West St, North Sydney 2060. 
Or phone Barson Melbourne on 


Youll understand why it's sucha system quite compares as far as the 
good teacher, when you consider those students are concemed. 


responsible for its education. There is, however, one important 
The professors from the consideration we have yet to mention. (03) 419.3038 or Sydney (02) 95/2588. 
Computer Studies faculty at Cambndge, The price. Name: 
for example. — What other teacher offers such Sehoo| 
The panel of experts on impeccable qualifications for just $790? 
educational television from the BBC, Address: 
to name another. For more information on the BBC Postcode: 
Along with the hundreds of microcomputer and the new compact 





BBC is a product of Acorn Computers Limited. 


BARSON COMPUTERS 
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members of the teaching fraternity, both version, the Electron, send this coupon 
here and in the UK, who developed tothe Austrahan distnbutor, 
the software. Barson Computers Pty. Ltd. 














Now you can take your typewriter, 
filing system, printer, telex and 
a powerful KK memory with you. 


Unlike others, the Brother WP600 receive volumes of information over 










OPTIONAL EXTRAS 


doesn’t need a strong man to Lift it. the phone —here and overseas. 
It does, however, take any word And the whole lot fits into a briefcase! 
processing job in its stride—with a The Brother WPG00 weighs in at 


14.3K memory (that’s around 2,500 around 3 kg with batteries and costs a 
words) that is infinitely expandable lightweight $599, oe * 
with the addition of our floppy A little extra with the 
disk drive. extras, of course. 
There’s a versatile printer inside —_ Either way it’s 
the WPG00 to commit your words to —_ extraordinary value—for , 
paper with all the clarity they deserve. anyone who deals | 
It’s as near to letter quality as you in ‘words: 
can get! 
Add an acoustic modem unit and 
your Brother WPGOO can transmit and 


brother WP600. 
The Affordable Electronics. 


If you'd like to see the real thing, just call Brother Industries (Aust) Pty. Ltd. on (02)887 4344. Melbourne (03) 873 3655. Brisbane (07) 52 5257. 
Adelaide (G8) 42 6373. Perth (09) 478 1955 for the name of your nearest dealer. SAABRO $/85 


fj! A. Paper Roll Holder. B. Disk Drive Unit 
/ C. Floppy Disks. D. Soft Carry Case 
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The cursor keys run in a line to the 
right of the good-sized space bar, and 
CTRL, ALT and HOME complete the 
layout. The only [BM PC function not 
represented on the key tops is 
SCROLL LOCK. 

At the top of the keyboard is a remov- 
able plastic panel, under which a legend 
can be fitted to accompany applications 
software that use the function keys for 
specific jobs. The only minus point for 
the keyboard is the height from the desk, 
4.5 cms, which could cause problems 
for touch typists. 


ee = 


System software 


On starting up the system by means of 
the on/off switch at the front, the ProLite 
quickly reveals a complete absence of 
any of the interesting ROM software that 
you often get with portable systems. No, 
it says, none of that funny business here, 
let's have a system disk. 

After the system disk is inserted, it is 
just like any other MS-DOS computer 
with one exception. Tl has come up with 
Natural Link, which is another ‘user- 
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All timings in seconds, For a full fist- 
ing of the Benchmark programs, 
see “Endzone”. 





BENCHTEST 


Two of Tl’s forthcoming range of option modules can be placed in these spaces 


MS-DOS operating system. On the face 
of it, this type of thing is a good idea. 
However, the opening menu is crammed 
with information which makes it fairly 
difficult to follow what to do. This was 
not helped by the fact that the shell and 
TI's implementation of MS-DOS was 
undocumented On the test model. 

To check for any hardware problems a 








TI, be able to choose from the wide range 
of applications available for the Tl Pro- 
fessional. The two systems are compat- 
ible, the company says, so software can 
be easily ported. 

The test system was supplied with 
Multiplan, Easywriter Il and Basic. 
Multiplan and Easywriter appear to work 
exactly as they do on a standard MS-DOS 



















power 





diagnostic disk is provided. This takes 
the user through a menu system and it is 
possible to test each individual compo- 
nent (screen, keyboard, graphics ROM, 
RAM, and so On) separately or the whole 
lot can be done in one go. This takes 
about 30 minutes, and all the actions and 
Operations are prompted and docu- 
mented onscreen. 

Tl plans to make CP/M-86 and the 
UCSD-p operating systems available for 
the ProLite, too. 


Applications 
Software 


There will be no bundled software with 
the ProLite but users will, according to 


Technical specifications 


One or two 720k micro floppy disks 


Parallel printer port, two Tl proprietary expansion 
ports, bus connector for battery pack and/or second 


Processor: Intel 80C88 
ROM: 16k 
RAM: 256k expandable to 512k 
Mass storage: 
Keyboard: 79 keys 
Size: 33 cms x 29 cms x 7.6 cms 
Weight: 4.75 cms 
I/O: 
disk drive 
DOS: MS-DOS version 2.0 
Battery: 


1.3kg optional battery pack gives two to six hours 






system with a standard screen. It takes a 
while to get used to the ‘flattened’ 
appearance of the information on the 
screen due to the screens rectangular 
shape, but it was possible to read all the 
information. Reverse video, as used, say, 
for highlighting Multiplan prompts, 
causes the screen no problems although 
highlighted words are not easy to see. 
TI plans to make much of the software 
available in cartridge form. What these 
applications will be and how much they 
will cost have not yet been revealed. 


Documentation 


The only manual available for the evalua- 
tion system was a short and simple set- 
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| Be an investmen 


S& Save an extra 18% off our low, low prices with t 





Call us now direct on 
(02) 331-3888 
(02) 331-6799 


Information. Advice. 
Support. Best Prices 








Hardware Specials 





OLIVETTI M24 — ONLY $3750.00 
Standard System includes Olivetti M24 base 
unit with 128K RAM, one 360K disk drive, 
high res. green monitor, IBM style 
keyboard, full MS DOS operating system 
with GW Basic. 


OLIVETTI M24 — ONLY $4250.00 
Expanded System as above with an extra 
360K disc drive and a total of 256K RAM. 


OSBORNE VIXEN — ONLY $2695 
A big full-function system in a small, 
affordable, reliable package. 


Printers 

Epson FX 100+ ................... call 
The world’s best seller 

Toshiba 1351 .................... $1550 


The first 3-in-one printer smart enough to 
change typefaces automatically. 
For other leading brands call. 


Modems 


PC IN/MODENM ................. $895 
from Data Netcomm Mode 3 Telecom 
permit No C84/39/1148. Asynchronous and 
videotex internal modem for IBM PC. Auto 
dial. Auto answer. Auto disconnect. Fully 
Hayes compatible. 


Graphics 


Epson HI80..................... 
Easy-to-use 4 pin 10 colour plotter. HP/ 
7470 compatible. 

Microsoft Chart ................. 
AST Preview Graphics Board ..... .. 
Mono and colour card — supports Lotu 
D.R WW ia. 


Monitors 


Kaga Taxan Amber orGreen ...... 
Kaga Taxan Vision III Colour _._... 


Diskettes if 


DatalifeDSDD ..................0 


Ss 
€ 
Irma ..... eee $ 
a 
if 
Multifunction Boards 
} 
PersySt ads. «+ e0igas oo } 
; 
Hard Disk Drives 
Everex 10mB .................... ¢f 
Everex 20mB ..................-. $2 


Includes controller, cables, software 
instruction manual, 


Chips 
t 

INTEL 8087 ...................45. 

High speed co-processor 

64K RAMchips ................. Ly 

256K RAMchips ................., i 

Cables ................. { 


FOR P.C. SOLUTIONS CALL CASH & CARRY COMPUTERS AND SOFTWARE | 
480 CROWN ST., SURRY HILLS 2010 OR WRITE BOX 696, DARLINGHURST NSW 2020 : 


\ 





C€rO Come to Cash & Carry 


thFederal Government’s Investment Allowance Scheme 


hy pay more for exactly what you need? 
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oftware Specials 


. Word Processing 


| | 


FN 


BAA 


1 $395 
iustralia’s best seller 
Microsoft Word with Spell ......... $445 
_ $1@werful, many features, Easy-to-use. 
mnali]Samnat ................ call 
late of the Art Professional Standard Word 
Focessor 





prdstar 2000+ .................. $535 
ata Base Management 
=. $455 
an 585 
$17 : 
4 fitegrated Spreadsheets 
mphony ...............0000000. $695 
ok: .=«..=..... oe $695 
BeOIVEr . ow... cece ce eee $505 
a $545 


For P.C. Solutions 


San C ASH & Cc ARRY J 


Paper (U.S. A4 2,500 sheets) 


Premium Quality Word Processing ... $45 


Schedulers 


Timelin@we 533.08) eee: $545 
Languages 
Lattice-C Compiler................ $645 


Desk Organiser 


Sidekick .......................... $75 
Utilities 

Norton Utilities .................... call 
Sth cc rr $70 
Print spreadsheets sideways. 

Hard Runner .....................- $70 


Runs programmes Lotus and Symphony 
without system disk in Drive ‘A’. 


$5 overnight delivery 
on most items. 


Phone for exceptional 
Savings on products 
not listed 


Hurry! 

Investment Allowance 
of 18% 

ends June 30th 





a | Satisfaction 
A grey at 


Cash & Carry 





Hundreds of other 
software packages and 
hardware items available. 
For details call 

(02) 331-3888 or 

(02) 331-6799 


— = 


Bankcard, Visa are welcome 





Invoice on approved credit 


Buy now 


E DR P.C. SOLUTIONS CALL CASH & CARRY COMPUTERS AND SOF TWARE 
0) CROWN ST., SURRY HILLS 2010 OR WRITE BOX 696, DARLINGHURST NSW 2020 


STMENT ALLOWANCE APPLIES ON PURCHASES ABOVE $500 
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The Microbee/Viatel 
Option 

Viatel, Telecom’s exciting 
new interactive teletext 
system is now in full 
Operation and even more 
exciting, it’s available on 
your favourite computer, 

the microbee. : 

The Viatel Option is a : — 
hardware/software | — 
modification for any 
microbee, that used in 
conjunction with a 1200/75 
BAUD beemodem will 
bring information, banking, 
news, weather reports, 
software and much, much ae i = 
more into your home or De ee 
business for the cost of a 
local phone call. 


49,50 


meses as a = 
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Viatel —another good reason to own a microbee 


BEEMODEM 

Telecom Approved to connect your microbee to other computers 
using the telephone lines. Your BEEMODEM will convert your 
microbee into a complete home terminal that can become your 
information window to the world!! BEEMODEM operates at 300 or 
1200/75 BAUD. .. . . $189.50 





microbee technology centres 


N.S.W. S.A. 

] Pattison Ave, Waitara 2077 151 Unley Rd, Uniey 5061, 
Phone (02) 487 2711 Phone (08) 272 1384 

VIC. QLD 


729 Glenferrie Rd, Hawthorn 3122 455 Logan Rd, Stones Corner, 4120 


Designed and manufactured 
com uter eae alah Phone (03) 819 5288 Phone (07) 394 3688 
Applied Technology W.A., FACTORY 


141 Stirling Highway, Nedlands Koaia Crescent, West Gosford 2250 
PHONE ORDERS @@bauiauld ACCEPTED Phone (09) 386 8289 Phone (043) 242711 
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up guide in the standard A5 binder. Easy 
to read and follow, it sets out all the 
details of plugging in the right bits, 
adjusting the screen, and so on. An 
operating system guide will be available 
with the systems delivered to 
customers. 


Prices 


The base system with monochrome 
graphics, single disk drive, 256k RAM 
and MS-DOS will cost $6,540 including 
sales tax. The top system with two drives 
and 512k RAM costs $8,840. The 
45cps thermal printer which can run off 
the ProLite’s batteries will cost $975, 
and the battery pack itself will cost 








“BENCHTEST = 


powered, single-disk system, Tl is not 
exactly giving its ProLite away. Price 
aside, the Tl system is good for those 
who want a genuinely portable computer 
with more power than the Epson and 
NEC ‘notebook’ computers. For those 
who already own a Tl Professional 
Computer this could be a wise purchase, 
but for IBM PC users | cannot vouch for 
the stated ability to upload information 
from the Pro-Lite. | can't vouch for the 
battery pack either, and with a TI- 
declared performance of only two to six 
hours, depending on disk usage, that 
does not look like the last word in 
battery technology. 

On the plus side, it is a neat, compact 
system with some imaginative ideas (the 






INFOW LINE 


THE A ane FINANCIAL REVIEW 


NFORMATION SERVICE 


| FAST 
' RESPONSE 


around $345. The large fake leather 
carrying caSe costsan extortionate $230 


module slots and ability to transfer infor- 
mation to and from PCs or through a 


INFORMATION 


— \d forget it and use a _ large | modem) thrown in. Its a mixed verdict 
briefcase. on this system. It’s good in parts but SPECIALISTS 
there are better battery-powered port- 
1 ables around. 
Conclusion My main reservation, as with all sys- 
At around $6.500 for a _ battery- | tems of this type, is the screen. 


Info-Line, Australia’s 
leading information service, 
offers people in business a 
unique opportunity to utilize 
the vast resources of the 
Fairfax media network. 


In perspective 


The ProLite staggers across a market that at present exists more in the minds of 
the computer industry marketing men than in any real sense. Potentially, there 
are many businessmen and women who already use a desk-top machine and 
want some kind of portable system to carry around between office, home and 
remote working site. This market has been proven, they say, in the past success 
of the Osborne and the current success of the Compaq. However, there is 
another argument that says the sucess of the Osborne and Compaq was based 
more on the availability of a cheap system running iIndustry-standard software 
(first CP/M and now PC-DOS). 

But the computer industry is sticking to its.guns and there is a host of port- 
able systems available and about to be launched, from the notebook computers 
like the Tandy 100 to the semi-portable IBM PC compatibles. The ProLite is try- 
ing to occupy a distinct slot between these extremes. 

Itis a fully portable system competing with the HP110 and the Data General 
One. It is a creditable attempt to compete except that it does not have the 
expensive engineering and ease of use of the 110, has an inferior screen to tha 





Info-Line offers: 
*& Industry and company 


Data General One and ts also more expensive than the latter. Like all lapheld analyses. 
portables it's a compromise, and an uneasy one at that, between convenience | s* Electronic data searches 
and usability. 

All the battery-powered models have to use the small 3%in disks. Until IBM *k Overseas reports on | 


demand. 

2 Press clipping searches. 
l 

| 


offers a standard in that format, there is little chance of a genuine IBM PC- 
compatible lapheld system emerging. 


For information on demand 
contact: 


how are you 
with Letraset? 





é INFO/LINE 
0 GPO BOX 506, SYDNEY 2001 | 


PH. 282 1613 


ay SS a 
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DO YOU OWN A SANYO MBC-990/595? 


CONTACT US. We manufacture and have available the largest range of 
expansion facilities for the Sanyo PC in Australia, and back our products with 
expert advice on all facets of the PC, and its applications. 

Here are just some of the products that we offer. 
RS232/422 serial card $120 
Simple expansion unit. Allows one extra IBM type card to be connected to the Sanyo. 
$139.95. 
Advanced Expansion Unit complete with six expansion slots, power supply all in an 
attractive IBM style case, also providing facilities for extra floppy or hard disk drives. 
$795.00. 


WE CAN EVEN MAKE YOUR COMPUTER TALK! 
Melody card. Music and speech synthesiser, complete with Melody Composer 
development program. $299.00 


NEED TO UPGRADE YOUR DISK DRIVES? 
We have 80 track disk drive upgrades, complete with software $450.00. 
Also memory upgrades, hard disk drives, controllers, video cards etc. 
We also carry an extensive range of software, from business to educational. 
All prices include sales tax. Bankcard and MasterCard weicome. 


Ic Logi-Com Pty. Ltd. « —- 


gr OMPUTER =r SEMs SPECIAIISTS 
23 RINGWOOD ST., RINGWOOD, VIC. 3134. TELEPHONE (03) 870 5190 
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512=695 


YES a 512K upgrade will 
cost $695 from 


foo TE ae Te EE nn ee ot oe 


SCARLAN COMPUTER SERVICES 
the Macintosh specialists. 


PHONE: (02) 427 0314 


SCARLAN COMPUTER SERVICES 
Rear 229 Burns Bay Road, Lane Cove 2066 


Ob -F- -+- = = 





Page 54 Australian Personal Computer 


ol 
aa eS 
ei 
7 
q 


Sane ras 





Payee 


a 


ie eek ene= GIS See ae 


Sa 





EET ae ae ee Dae 


as ee 


eee 7 


api 


ari lint 


ee ne Ss 


ad — 
=p 


ee 
hea 


Seen nen 


aoe 





STS 
tele 4 7 


a 
oe 





Nek ER eee oe EE Soe 


=n ee 


a A a a a 














SS eee aa 


a es 


ears 


= 








0 





PC and film 


Geoff Wheelwright tries out Presentation Master, 
a package which aims to give your PC high-quality graphics. 


Only a few years ago, executives were 
jumping up and down in excitement at 
the prospect of seeing their spread -sheet 
neatly and beautifully printed out from 
VisiCalc. Now graphics output has 
developed to such an extent that giant 
screen TV systems plug into your PC. 
The problem is, though, that the old sys- 
tem looks terrible and the new system is 
costly and cumbersome. A problem that 
Digital Research has addressed with its 
Presentation Master. 


Foundation building 


Presentation Master tries to bridge the 
old and new by building on the founda- 
tion laid by Lotus 1-2-3. This was the 
first package to incorporate professional 
business graphics systems into its 
spreadsheet. !n a similar way Presenta- 
tion Master uses conventional tech- 
nology in conjunction with specially 
designed graphics and machine control 
software. 

Where it wins over Lotus (and the 
integrated packages like Symphony, 
Framework or Open Access _ that 
followed it) is that it does not rely on prin- 
ters and plotters for its presentation — 
the point being that printers and plotters 
are limited by the medium they work 
in: paper. 

To get material together for a slide pre- 
sentation of graphic business data, 
paper-based graphs either have to be 
processed photographically, or pro- 
fessionals have to be called in to take 
‘screen shots , which again are often only 
as good as the monitor on which they are 
presented. (Low-cost overhead  pro- 
jection systems and giant-screen TV sys- 
tems were, in fact, projected as the 
solution to this). 


Presentation Master, however, is a 
more inventive system. It consists of 
several items: a Minolta 35mm camera 
with auto-winder, a large white box with 
several connections coming out of the 
back, and a large round hole at the front 
(you could be forgiven for thinking it was 
used to make fresh pasta), a Polaroid 
camera back for loading instant print 
film, a3 5mm autoprocessor for develop- 
ing colour slides in two minutes, and 
several other odd-looking goodies. 

The only familiar looking objects in this 
strange collection are the large boxed 
Digital Research manuals with their 
attendant software. 


Master Image Recorder (the item that 
looks like a pasta-maker) and the image- 
recorder gets plugged into the mains 
socket. 

The philc sophy behind this seemingly 
unconnectea collection of hardware and 
software is one of flexibility. The camera 
is a standard 35mm job, so you can 
choose your own film; the Polaroid 
section of the package uses standard 
Polaroid film, so you shouldn't have to 
run out to computer supply shops to get 
refills: and the image-recorder itself han- 
dles the generation of colour for the film 
so you don't have to worry about using a 
colour monitor. 





The image-recorder itself handles the generation 
of colour for the film so you don't have to 
worry about using a colour monitor on the PC. 





To get them running with your PC, 
you'll first have to check that you ve got 
at least 256k RAM, an !BM colour/ 
graphics monitor adaptor (or equivalent), 
a compatible graphics display monitor 
(colour is not essential), at least two 
drives, an operating system at least as 
recent as PC-DOS 2.0 and a serial 
RS232 communications port. 


System connection 


The system, which was unveiled late last 
year, costs $3,592 (including sales tax). 
Connecting the whole system up is 
pretty easy and doesn't require much of a 
look at the documentation. The 25-pin 
DIN lead is connected to the RS232 soc- 
ket, the video lead is connected to the 
video out socket on your PC, the camera 
attaches to the front of the Presentation 


Perhaps the most important con- 
Sideration is the software flexibility. 
Although you are likely to have one of the 
spreadsheet packages supported by the 
system (they include VisiCalc, Lotus 
1-2-3, SuperCalc and Multiplan), Digital 
Research has included graph-generation 
software with the system. This software 
will operate on machines with only 
256k, and a revised version of the 
software (also bundled with the system) 
will take advantage of the extra memory 
offered by 320k plus systems. This 
means that no matter which spreadsheet 
system you use, you ll still be able to get 
something out of Presentation Master. It 
could be argued, of course, that for the 
$3,600 you pay you should be guaran- 
teed to get something out of the system 
— but it’s nice to know that DR has put 
enough thought into Presentation Mas- 
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EVEN 3 VIC 20s CAN MAKE A LASER JET 
HUM WITH PRINTER OPTIMISER 


The Printer Optimizer is the perfect companion for your HP LaserJet. Just look... 
e The Printer Optimizer combines a printer buffer and multi-printer switchbox in one unit. Up to 
three printers can be connected to it, and they can be a mixture of serial and parallel printers. 
The HP LaserJet is serial of course, but using the Printer Optimizer you can run the LaserJet off 
of any computer's parallel printer port — no adaptors or special software needed. This means 
that you can have the LaserJet and up to two other printers on line and accessible at the push of 
a button (or selected by your software if you like). 
e The Printer Optimizer is capable of adapting the HP LaserJet to a variety of programs that 
otherwise won’t work with it. The Printer Optimizer can literally trick your computer into 
thinking that the HP LaserJet is another printer. 
e The Printer Optimizer gives you total access to all the LaserJet’s features. The Printer 
Optimizer’s front-panel keypad lets you instantly change type fonts or lines per inch, set 
margins, switch to manual paper feed, make copies. . .everything by simply pushing a button! 

In addition the Printer Optimizer also lets you access these features from your computerina 
document. Change to /talics, bold print, condensed print, big print, print two columns or two pages 
ona single sheet. 

4th point. Printer Optimizers can be inter-connected. The laser jet can then be shared by upto 
15 computers with the Printer Optimizer queing and spooling. In fact up to 4 parallel or serial 
plotters, printers and laser jets can be shared in this network. 


mae rites katy 
675 E- optimizer 
Prices from. incl tax E:.: ee Cae , 
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ter to ensure all users will be able to do 
something with it, even people whose 
machines provide only 256k of RAM. 

Once it’s all connected using the 
instructions laid out in the system 
documentation, you're ready to load up 
the DR software that comes with the 
package and begin generating some 
graphs. 

The software comes on five disks: one 
Presentation Master tutorial, two ver- 
sions of the DR Graph business graph 
preparation software (one for use with 
the 256k IBM PC system, and one for 
systems configured with 320k and 
more}, one containing system utilities 
and the last offering DR Draw ‘artist's’ 
package for generating detailed non- 
graph drawings. 


RESEARCH a 


comprehensive bundle 


We make computers work of hardware and 


software in DR’s 
Presentation Master 
system — everything 


b i o SS eC Tr) t ral al C) Tl from camera to slide 


Master 


Presentation appeal 


The software likely to have the widest 
appeal in Presentation Master is the DR 
Graph package. It offers eight formats for 
graph _ presentation: line, clustered, 
stacked, stepped, stick, scattered, pie 
and textual graphs. The software also 
allows you to display several graphs on- 
screen (and thus on-slide at once) as well 
as to vary the typefaces of the text used 
in legends, titles and axis labels. 

The software is entirely menu-driven 
and requires little more than a ‘fill-in-the- 
blanks’ participation on your part. And if 
you want to type information into DR 
Graph, it also accepts spreadsheet files 
from other applications packages in 
several formats. The fact is, of course, 


mounting frames. 
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that like many of the components in 
Presentation Master, DR Graph was 
designed as a stand-alone business 
graphics package and can thus be used 
as one — it tsn't software ‘thrown in‘ to 
sell the hardware. 

The same can be said of the DR Draw 
package, which is reminiscent of many of 
the early drawing packages available for 
the Apple Lisa machine — and which ts 
implemented on DR’s OEM Graphic 
Environment Manager (GEM) systems. 
Like DR Graph, DR Draw ts menu-driven 
and flexible. Without input from a 
mouse, joystick or light pen, it’s difficult 


to do any kind of freehand drawing with 


DR Draw, but all kinds of predefined 
shapes (such as triangles, squares and 
circles) are included in the menu-driven 
command structure, along with exten- 
sive colour and fill commands. 

DR Draw is designed to accept input 
from either the keyboard or a mouse; so if 
you want to free yourself from the cursor 
keys while creating a masterptece, then a 
mouse would be a welcome addition to 
this suite. DR Draw will accept either the 
two-button or three-button mouse, 
where the mouse is used to replace the 
space bar and return key moves needed 
to pick and accept menu options. 

It should be pointed out here that both 
DR Draw and DR Graph use the Digital 
GSX Graphics extension as their starting 
point, and that you'll see GSX being 
loaded into your system as etther one of 
the packages boots up. .GSX is a 
machine-code routine which sits on top 
of MS-DOS and handles communica- 
tions between the applications software 
and the operating system. And it’s the 


‘“CHARLIE’S 
Any “Charlie” Can Use It! 


“Cashbook” is two programs in one... 
both working together. The fersé 
manages all your bank accounts and the 
second manages your expense ledgers. 


“Cashbook” will save hours of your 
accountant’s valuable time and provide 
‘up-to-date’ financial reports . 


whenever you require them! 
1 


SPECIAL: 





GRAPHICS 





device-independent nature of the 
software which allows it to output to 
printers, plotters, disks, screen and the 
image-recorder. 

There are two routes to provide infor- 
mation flow between the image recorder 
and your PC — the RS232 serial com 
munication lead and the video lead — 
and they each serve a different purpose. 
The video lead sends a high-resolution 
colour video signal from the PC to the 
image recorder, where it is displayed 
internally. The RS232 port sends com- 
mands from your PC to the image 
recorder. 

So when you press the button in your 
DR Draw or DR Graph software telling 
your PC to send the image to the image 
recorder, two things happen. First the 
image-recorder controls the degree of 
exposure and shutter speed of the 
camera through the commands sent to it 
through the RS232 line, and second the 
video signal from the PC sends the image 
down the line in its consultant colour 
components. This way the image can be 
exposed in each of its major colours and 
is controlled in a manner that yields the 
highest quality picture and the best 
colours. 

As with a professional colour Separa- 
tion produced for magazine work, the 
image recorder exposes each of the 
colours in the image separately. Not only 
does this give improved quality to the 
colours, tt also makes a bolder contrast 
with the background surrounding the 
main image in the print. 

The final photographic element in all 
this ts the Polaroid instant slide file pro- 
cessing machine. It allows you to 


CASHBOOK”’ 


But, What Does It Do? 
FEATURES: 


Ultra fast 

Multi-Company or Department 
Multiple Bank Accounts 
Detailed Bank Reports 
Detailed Expense Reports 

Full Bank reconciliation 
Comprehensive documentation 
Runs on IBM and compatibles 


x» # #6 @ @ #@ 8 @ 


PHONE YOUR ORDER THROUGH NOW! ., 
AND WE WILL HAVE “CASHBOOK” ON YOUR 
DESK IN THE MORNING 


= Charlie’s Computer Products 


P.O. BOX 513, SOUTH PERTH. WESTERN AUSTRALIA 6151 


TELEPHONE: (09) 367 7532 
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develop and mount 35mm colour slides 
taken with the tmage recorder in about 
10 minutes. Because the Minolta 
camera included with the system can use 
a variety of other non-tnstant film types 
(such as Kodak Ektachrome 64 film, 
Agfachrome ASA 100 and Fujichrome 
100), you don't have to learn about the 
mounting and developing process tf you 
don't need to. You would then just buy 
35mm slide film in the regular way and 
pay someone else to process the slide 
film. 

That might seem a foolish option, hav- 
ing spent all the money getting the 
Polaroid part of the system together, but 
Digital Research has made every effort to 
ensure this system is flexible. 


System manipulation 


So you've got a pretty comprehensive 
collection of hardware and software in 
the DR Presentation Master system, 
including everything from camera to 
slide mounting frames — but what you'll 
really have to decide is whether or not 
you have the time, energy and expertise 
to set the system up to use it. 

If you're only doing an occasional slide 
presentation and you have trouble get- 
ting to grips with Lotus 1-2-3, then hav- 
ing to put your files into DIF formats for 
transfer to Presentation Master, and 
then having to use DR Graph, the image 
recorder and the film processor to 
photograph, then having to process and 
mount your slides, may all be too much 
for you. 

Butif you have either a great interest in 
photography or a great affinity for 
business graphics packages, then 
Presentation Master will be a joy to use. 
It’s powerful, flexible and quite wide- 
ranging inits scope of abilities. You could 
find yourself thinking up reports just so 
you can use the system. 

And if you're not overkeen on using 
the system yourself, you may have some- 
one working for you who could take your 
spreadsheet information and turn tt into 
slides for you using Presentation Master. 
The slides would be of high quality and 
would mean you wouldn't have to con- 
tract outside 1-2-3 artwork for 
presentations. 

Presentation Master is well-executed 
and ties together existing computer 
hardware and software with off-the-shelf 
photography equipment in a_ highly 
workable business graphics presenta- 
tion system. It’s well worth the price if 
you do any volume of business with out- 
side commercial artwork firms. 

Presentation Master is distributed 
by Arcom Pacific. Telephone (07) 
52 9522. 


The microbee 
Computer-in-a-Book 





represents a novel, practical 


effective low cost way of 
advancing to disk drive 
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OPS. ee a ee ees é apehee 
The microbee 3.5 inch 400K high s igh density Drives are 


very compact, extremely tough and represent the best value-for- 
money ‘Real Disk Drive’ on the market today. The Computer-in- 
a-Book comes complete with all the software you will need to get 
started including demo program, MW Basic, Wordbee 
Wordprocessing, Telcom communications and CP/M with utilities. 


Microbee 64K with Single Disk Drive $998 incl. Tax 
Add-on Disk Drive in matching volume $345 inci. Tax 
Ask about Modems, Printers and Business Software. 






microbee technology centres 


N.S.W. S.A. 
| 1 Pattison Ave, Waitara 2077 151 Unley Rd, Unley 5061, 
Phone (02) 487 2711 Phone (08) 272 1384 
: VIC. LD 


Q 
729 Glenferrie Rd, Hawthorn 3122 455 Logan Rd, Stones Corner, 4120 


Designed and manufactured 
uter Lani, Phone (03) 819 5288 Phone (07) 394 3688 
Applied Technology W.A., FACTORY 


141 Stirling Highway, Nedlands Koala Crescent, West Gosford 2250 


PHONE ORDERS @@kaald ACCEPTED Phone (09) 386 8289 Phone (043) 24 2711 


Australian Personal Computer Page 59 








| __ HARDWARE» 





When your business micro stops working, do some simple 
checks before you call the maintenance engineer — it may 
save you time and money. Jim McCartney shows you how. 


To err is human, they say, but to foul 
things up completely, you need a com- 
puter. This is true inasmuch as it is prac- 
tically always a waste of time to check the 
computer's arithmetic, but if you do have 
a breakdown, the system can lose or 
scramble a large amount of data in a very 
short time. This is why you should take 
copies every day, without fail, and keep 
backup copies of everything. If you don't, 
it proves that you are so new to the game 
that you haven't been clobbered yet. 


Faults and remedies 


Micros are complicated machines and 
break down in complicated ways. It is 
not, therefore, possible to give a con 
prehensive list of faults and remedies, 
but here is a list of common faults and 
some remedies which may help you to 
get out of trouble on your own without 
waiting for the engineer, or to avoid call- 
ing out the engineer on a wild goose 
chase. 

Tests on disk systems also produce a 
useful printout for the engineer to look 
at, as faults have a nasty habit of vanish- 
ing when the engineer comes. The print- 
outs will show that something really is 
wrong, and‘give him an idea of what it 
is. 

Total hardware failure: this is most 
common in the early weeks, and is not 
unusual when the machine is just out of 
the packing case. New users are often 
convinced they are doing something 
wrong. If the system won't do anything 
in the book, call the engineer. This is why 
you should always insist on an engineer 
delivering the system, setting it up, and 
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testing it thoroughly before departure. 
Static faults: not very common, but if 
you find that when you walk across the 
office and touch a radiator, you get a mild 
shock, then static could cause problems 
on micros. Symptons: sudden jump in 
display, system crash or possibly auto- 
reboot, and always when someone is 
close to the machine and touches It. If 
crashed, re-boot — there is rarely any 
permanent damage. 

Cure: antistatic mats around and on 
the desk. If it continues to give trouble, 


operators should avoid wearing clothes |” 


made from synthetic fabrics. 

Power supply glytch: the sensitivity to 
this fault varies greatly between 
machines, but the majority will tolerate 
anything up to a positive supply interrup- 
tion. Symptoms: as for static, but in the 
middie of normal operations. Often 
associated with a quick flicker in fluores- 
cent lights. If someone is working a 
thermo-statted electric heater on the 
same socket, try at least plugging the 
thing in somewhere else. If you suspect 
this fault, ask your dealer about other 
users experience on your type of 
machine. If you are having awful trouble 
with a new installation on an industrial 
site, try getting a good stabiliser on sale 
or return from your dealer for a week: it 
will help to establish if this problem really 
does exist. 

The unconnected printer fault: | have 
frequently been called to inspect ‘faulty’ 
machines only to find that the printer has 
not been turned on, or (more probably) is 
not online when the machine reaches a 
printout. This usually results in a hang- 
up until someone twigs. Good software 





will warn you to turn on the printer. For 
your own applications, the following pro- 
gram procedure is useful: 


Print message: “TURN THE PRINTER 
ON, STUPID!” 


Line feed to printer (LPRINT) 
Clear message 
Start printout... 
If the printer is already on, the message 
will be an unreadable flash and no action 
is needed. 

A similar hang-up may occur if the 
interface or cable is damaged. The fault is 














then identified by everything else being 
OK for printing. 

If you have several micros, some of 
which run on serial printers and some on 
parallel printers, you can also cause this 
hang-up by using the wrong boot 
program. 

VDU failure: VDUs rarely fail elec- 
tronically without acting up a good deal 
beforehand. If your display suddenly 
blanks out, or fails to come up, the most 
likely problem is a bad connection. A 
faulty or disconnected VDU will allow the 
program to proceed normally, so if the 





machine boots satisfactorily otherwise 
and can give a printout, suspect the 
VDU. 

Example: under MS-DOS or PC-DOS, 
boot a DOS disk, then type ALT-P or 
CTRL-P to direct output to the printer, 
and type DIR <return>. A printout of the 
directory suggests that the rest of the 
system is OK. 

If your VDU is independent from the 
machine, try another bit of coaxial cable if 
you have one. If you have another 
machine, swop VDUs. 

RAM failure: most common in early 


weeks, also frequently occurs after plug- 
ging in additional memory. Symptoms: 
some programs will run, some won't, 
or will crash in the middle. If you are 
working with spreadsheet-type appli- 
cations, a RAM failure has a nasty way of 
corrupting your data while continuing, 
apparently, to function normally. 

lf the RAM fault is in the program/OS 
area, the chances are that you wont 
notice it on many programs; it depends 
what part of the program or DOS is being 
used. If the application does encounter 
this type of fault, it will almost certainly 
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cause a complete crash or hang-up. Your 
display may or may not change, but the 
machine will not answer to the 
keyboard. 

If the RAM fault is in the data area, it 
can be hard to pinpoint because it will 
give rise to inexplicable errors. If you 
have two machines of the same type, and 
your software runs on one but not the 
other, or only occasionally, then there is 
probably a fault of this type present. Typi- 
cal symptoms other than a crash are wild 
and erratic error messages on an applic- 
ation which has hitherto behaved impec- 
cably, but this can also be caused by a 
corrupted file on a floppy disk. To dis- 
tinguish between the two, scan or dump 
the files in use when the fault occurs. 

A typical RAM fault in a spreadsheet 
will cause a hang-up when the cursor, 
the printout or the recalculate attempts 
to traverse a faulty cell, but it may simply 
miscalculate it and proceed onwards. 
You can use a spreadsheet program to 
check out the large areas of RAM whicha 
spreadsheet can occupy. A_ simple 
method is to set the cells so that each 
adds 1 to the previous cell until available 
memory is filled, then recalculate the 
model as many times as the keyboard 
buffer will allow. 

Example: on VisiCalc, set Al = 1 + 
A1, A2=1+Al1, and replicate A2 down 
to A254, relative. Then B1 = 1+A254, 
B2=1+B1, and replicate to B254. Then 
replicate B1 to B254 from C1, D1, and 
so on, until memory is full. Adjust the last 
column to leave a minimum working 
space. Set up a window so that the start 
and end are both in view, and then press 
the recalculate key (!) and REPEAT until 
the machine beeps. On Apple VisiCalc 
this will recalculate 32 times without 
stopping. 

Any RAM faults in the data area will 
cause aberrations in the finally calculated 
sum. A single recalculation will not 
always show up an intermittent fault. 

A RAM fault is often no more than a 
single bit on a chip which is O when it 
should be 1, or vice versa. It most often 
occurs during the first 20 hours of use of 
new RAM; old machines rarely develop 
RAM faults if they are in a reasonably 
clean condition. RAM or other chip faults 
can occur because of overheating — 
many business micros now have a fan to 
keep the insides cool. RAM faults in the 
early stages can be transient and are 
notoriously liable to disappear when the 
engineer comes. You may find heat- 
sensitive faults which only show after a 
system has been running for 15 minutes 
or longer. 

Basic afficionados can test RAM by 
writing a short program to POKE &HFF 
into all locations from LOMEM. to 
HIMEM (leaving just enough space for 
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the program and variables), and then 
reading them back to make sure they are 
still the same. Repeat using &HO, and 
repeat the lot  half-a-dozen_ times. 
However, unless you have this type of 
thing worked out beforehand, the 
engineer will be with you by the time it’s 
running correctly. This system is useful 
for home users. 

Floppy drive failure: it can be very 
tricky to distinguish between disk 
failures and drive failures, so I'l! deal with 
the two together. Firstly, on a busy sys- 
tem, you should clean the heads once a 
week without fail. Secondly, use a good- 
quality floppy disk. Thirdly, if the disk 
system appears to fail in any way, clean 
the heads and try again. 

A physical disk failure (media failure) is 
usually sudden and permanent, and 
often occurs when end-of-day copies are 
being run, with a failure to copy. DOS 
error Messages vary so greatly in style 
and quality, and depending whether they 
are encountered In a program or out of it, 
that it isn't possible to offer any com- 
prehensive guide. One thing which they 
have in common is incomprehensibility 
to the average non-technical computer 
operator; another common feature is a 
generality so broad as to be almost 
meaningless. 

MS-DOS and its relatives, working 
from DOS rather than through a 
language will, however, give you drive, 
track, sector and error data, which are 
extremely valuable. 

If you get a disk copy failure, try the 
following procedures — in order of 
increasing desperation! — to recover the 
data and diagnose the fault. 

Before you start, set the system to 
print out the DOS operations on listing 
paper — then you and the engineer will 
know what happened. 

1 Retry the copy. 

2 Clean the heads and try again. 

3 Tryaneworre-formatted copy disk — 
the error messages will indicate if the 
copy rather than the original is at fault. 
4 Copy in opposite direction, for exam- 
ple from B: toA: instead of A: to B:. If this 
works, you may have a faulty drive. 

5 Trycopying on another machine if you 
have one. 

6 If you haven't had a good copy so far, 
the original disk may be bad. 

Prepare a new copy disk, and copy 
individual files from the suspect disk 
using, for example, COPY *.%* B: under 
MS-DOS. The odds are that most of the 
files will copy but one or more will fail. If 
you get a couple of failures, copy any files 
further down the directory one at a time 
and isolate the failures. There’s a fair 
chance that the bad files were not in use 
since the last copy you made; If so, you 
can get them from there. During this pro- 


cedure, a failure to format or initialise the 
new copy disk, or a failure to copy any 
files at all, suggests a drive failure. 

7 If current data files won't copy, but 
there is no evidence of a drive failure, you 
have lost the work since the last copy. 
Produce a new set of master disks from 
the last copies and start again. 

Floppy drive failure should be suspec- 
ted on new systems or on systems which 
have been in use for some time, 
especially those which consistently 
access the data disks. This simply causes 
wear and tear on the mechanical sys- 
tems, and sooner or later they start to 
behave oddly, usually on an intermittent 
basis. Look out for the following 
symptoms during daily running on well- 
established software: 

1 Error messages related to DOS. 

2 Error messages indicating that a 
wrong data type has been read from a 
file. 


‘3. Garbage in the files — sometimes 


identifiable in printouts or displays as 
parts of other files; also numbers in 
scientific notation with huge indices, 
for example 7.7384558462 1£E-34 
(assuming that you don't normally deal 
with such numbers). 

4 Error messages indicating that a 
record or file cannot be found or does not 
exist, or that the record number is inyalid. 
This is usually a result of reading false 
links Or pointers. 

The cause of these faults may be the 
disk drive reading from a wrong track, or 
from a file which has had a wrong sector 
overwritten on it. If you suspect this, 
print out adump of any of the files which 
might be affected; a length of file which 
is totally foreign proves the presence ofa 
drive fault, and you need test no further. 
The printout will also serve to convince 
the engineer that you really do have a 
problem. 

The program in Fig 1 will read files and 
print the contents in hex, ASCI! charac- 
ters, or both. It was written in MS-Basic 
on a Sirius with an Epson printer, but 
should work with very minor mod- 
ifications on any hardware using any 
recent version of Microsoft Basic, on any 
MS-DOS, PC-DOS or CP/M type of file. !t 
works by pretending that the file, regard- 
less of contents, is a random access file 
with a record length equal to line !ength. 
It will read past the end of sequential and 
text files, in which the end is otherwise 
indicated by hex 1A. If it reads a BSAVEd 
file, for example from an array, the first 
few bytes may be non-data. 

A disk containing corrupt data in this 
way is to be distinguished from a disk 
which is physically damaged or worn out. 
If the corrupt data is caused by the drive, 
the disk can of course be re-used and it 
will copy perfectly. The substantial 
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Available from Compushack, 1/303 Pacific Highway, Lindfield NSW 


If you wish to order these products — Mail Order is handled by Micromail on 02-4671933 
(B/C, M/C, Visa, Amex). These products are available in limited quantity. 
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INTRODUCING IBM 
Compatible Hi-Res 






The HR 39 and HR 134 Monochrome Monitors are direct replacernents for the IBM Model 5151 Monochrome 
Display. The HR 39 features a GREEN phosphor screen, while the HR 134 an AMBER screen. Both monitors plug 
into the IBM Monochrome Display and Printer Adaptor (or compatible) card. 

The HR31 200 Colour Monitor is a direct replacement for the IBM Colour Display. It plugs into the IBM 
Colour/Graphies Adaptor (or compatible) card. The HR31 200 features 0.31mm dot pitch and a black matrix picture 
tube. This special tube reduces glare and enhances RGB colour to ensure superb picture quality. 

All three monitors include a tilt and swivel base. Use your Qubie’ monitor as you would the IBM _, it will in no way 
affect the normal use or function of your Personal Cornputer. 


Technical Data - HR31 coe 
‘ yrial (34err) 


ROR i TTL Level Positive 
oynec H/V Oe Level Poritive 





Technical Data - HR 39 & HR 134 


CRT Size: 12” Diagonal (29cm) 
Phosphor: HR 39 ee HR 134 (Amber} 
Sync-H. Scan Frequency:. 18,.432kH 
V. Scan Frequency: s0/60Ha 
Signal Input: Video - TTL Level Positive | 


Sync. H - TTL Level Positive 
Syfic. V- TIL Level Negative 


Video Response: 20MHz 

Display Size (H x V): 203mm x 135mm 

Display Time (H x V): 44Ms x 18.99msec 

Resolution: Centre 1,000 lines 
Corner 800 lines 

Display Formats: 9 x 14 matrix, 2000 characters in 
80 x 25 format 

Input Terminals: 9 pin “D" type connector 

Dimensions: 10.5°(H) x 15°(W) x 12°(D) 

Models HR 39 & HR 134 Pee) & SO7(W) eae aD 


Shipping Weight: 11 36kg 
All models: 240V AC/50Hz 


DEALER ENQUIRIES: 





& 


9/62 Blackshaw Avenue, Mortdale, 2223 - Phone: (02) 579 3322 


America’s leading distributor of IBM PC accessories is 
now supplying your IBM dealer locally. . . 


Also available; IBM key boards, multifunction memory boards and modems. 
IBM is a registered trademark of the International Business Machines Corporation 














danger is that if it’s not dealt with, the 
corrupt data will be copied to all your 
current copy disks as well in the course 
of a few days. Anything that can go 
wrong sooner or later will, so it's a good 
idea to archive your master disks mon- 
thly in an ongoing system. 

Twin floppy failure: the following pro- 
cedure applies to MS-DOS, and so on; 
those familiar with the CP/M family can 
easily translate to a SUBMIT file. 

To thoroughly test disks and twin 
floppy drives, prepare a special system 
disk with DCOPY on it and otherwise 
containing as much old data as you can 
collect, so as to leave it nearly full. 1f you 
don't have enough files to fill a disk, copy 
the same file under several different 
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1 DCOPY A: TO B:/E 
2 DCOPY B: TOA:/E 
3 TEST.BAT 

42 

Running this batch will copy from A: to 
B:, back again and repeat until someone 
intervenes. You should keep a master 
copy and a spare of the disk, as a failure 
wil probably leave you with a half-copied 
working disk. To use the disk, boot It in 
A: and direct the output to the printer, so 
that you have a record of what happened. 
The maintenance engineer will appre- 
ciate this. 

To test the drives, put a good blank or 
spare used disk in B: and execute 
TEST.BAT from A: To test a suspect disk, 
first copy any files you need from it, then 








evidence that there is no problem. A bad 
disk will give errors on one or perhaps 
two adjacent tracks all the time. A bad 
drive will generally distribute errors more 
or less at random over tracks and sec- 
tors, but they will be on one drive or the 
other and you may find them all on one 
side on double-sided systems. 

Neither the disk nor the drive fault will 
necessarily occur all the time, but a disk 
fault is the more likely to be consistent. A 
drive fault may occur only once out of 
three of four times, or even disappear 
completely under test. 

The erratic nature of this type of fault 
always makes it seem to vanish when the 
engineer comes — this is why you need 
to do several copies in each direction, 


names. Leave enough space to write the | use this in B: Half-a-dozen good copies} and to obtain some _ printout as 
file TEST.BAT under EDLIN: in each direction can be taken as| evidence. 
OO FILE INSFECTION UTILITY “bDATADUME" 
110 ON ERROR GOTO 370 
$20 FRINT CHRE (27) "EE": Leo: EL =" : ESC code clear screen 
ita FRINT “FILE CONTENTS FRINTING UTILITY ‘“DATADURF "ss FRINT 
jae tLe S: FRINT 
150 INFUT "FILE NAME (AL T-C to terminate: de Nae 
POG ENE wewine length : ", LOIN? 
170 INFUT"Start at line : ",START% 
180 INFUT"Finish at line: “",FINZ 
190 “TNEUT* bo you want tertyete or suoOthmh ection. TCs: 
IF OF °"°t" AND O44 -"h" AND @£4-"b" THEN 190 
2O0O FRINT:FRINT“FRESS ANY KEY TO STOF...." 
210 OPEN "R",#1,F14,LIN“Z: FIELD #1, LIN% AS BF 
220 LFRINT CHRE (15) ‘condensed print for EFSON 
220 LFERINT “DATADUMF.BAS utility on file: oe ee 
“40 LFRINT "Line (record) length = “;LIN%Z:* Starting byte = ": 
(STARTA--1) *#LINA+ 1 
Sow LERINT 
260 FOR 3% = START% TO FING: 
AF=INEEY#s 
IF ASC a2" THEN 250 
278 GET#1,J%: 
IF QF="t" THEN Zoo 
=BO LFRINT LEFT#E(SIRE(JIA)2+BL#,7) 2: 
FOR K%=1 TO LINZ: 
BY =ASC (MIDE (CBF EK) 7: 
HX#=RIGHTE( CUO" +HEXS (8%) ) SBD 4" OM: 
LFRINT HX#;: 
NEAT: LFRINT 
290 IF Q¢="h" THEN Boo 
OO BER UNT Cees (STREd7) +B? , 7): : 
FGR F4=1 TO LINZ: 
BA=ASC (MIDS (BE,E%)): 
IF BAAS OR BAF1I26 THEN B2A=46 
Zio LPRINT CHR& (BX) "ys 
NEXT: LERINT 
S220 IF (JA-STARTZ+1) MOD 24 = © AND O€="b" THEN LFRINI CHR#(12): GOTO 240 
we IF (J%*Z-STARTZ+1> MOD 48 = 0 THEN LFRINT CHR#(12) 
240 NEXT J% 
soo LER ING LEFRINT 
~60 RUN 
270 IF ERR=62 THEN B¥=CHRE(255): RESUME NEXT 
380 FRINT"ERROR: "sERR;" LINE: “sERL 
=90 END 


Fig 1 File inspection utility 
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Have you 
been kept 
in the dark 
about 


AWARD 


SOFTWARE? 


Award Software have some 
exciting new products that will 
increase your profits and save 
you and your staff time, effort 
and money. Just arrived! 


CROSSDATA, a disk-to-disk format 
conversion utility, can take data/text files, 
such as letters, spread sheets and program 
source text, and convert them from any CP/M 
to any DOS format, or vice versa, on an IBM 
PC or compatible micro-computer. 


CROSS-CHEX. Tests function and 
performance perfectly. Runs on IBM PC/XT or 
clones under DOS 2.0, 2.1. 


CROSSAVE. Backs up, restores and 
compresses files. Most PC’s compatible. 


PRICED FROM 
JUST $149. 





ee 


@ AWARD 
Ag] SOFTWARE 


TEL: (09) 322 6654 
90 KING STREET PERTH. W.A., 6000 
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If you get apparent evidence of a bad 
disk, repeat the same test with a good 
disk in case the drive is causing a track- 
related fault — this is unusual but some- 
times happens. 

If you do find a bad disk, inspect the 
disk surface to see if you can spot the 
cause. Look out for a damaged track 
which could be caused by a faulty head 
or by trapped grit. You may see crumple 
marks caused by the user pushing in the 
disk carelessly and bending it, or other 
evidence of mishandling, or you may see 
nothing at ail. 

lf you have evidence of a faulty drive, 
don't use the machine again until the 
engineer has attended to it. 

Hard disks: one of the main characteris- 
tics of hard (winchester-type) disks is 
their reliability as compared with flop- 
pies. A drive which is in any way unser- 
viceable will, in most cases, fail to come 
up at all. If it does come up, and you find 
corrupted files or lost data, make sure 
that the problem is notin any way caused 
by associated floppies (for example, 
copying bad files from floppies). Copy 
any suspect files from the hard disk toa 
good floppy: a copy failure caused by the 
hard disk will be reported by the DOS. 
Likewise, you can use the file dump pro- 


gram in Fig 1 for closer inspection. If you 
continue to have problems, there is 
unfortunately nothing you can do except 
call the engineer. 

Restoring or erasing corrupted data: 
99 times out of 100 this is a lost cause. 
It's easiest to go back to the last good 
copy and re-do the day’s work when the 
system Is fixed. To do anything about a 
lost block requires an intimate know- 
ledge of the DOS and a set of very good 
DOS utilities, and is really only useful 
where you can do without the lost block, 
for example in text files from word 
processors. 

If you have a random access file in 
which only a short length is corrupted, as 
revealed by DATADUMP, It is quite easy 
to write a short basic routine to replace 
the bad records with blank records, but 
unless you know the full details of the file 
structure (that Is, as related to other files) 
this can land you in as much trouble as 
before. The golden rule here is, unless 
you know exactly what you are doing, 
and all its implications, and can do it fas- 
ter than it would take to re-work it from 
existing copies, then forget it. The other 
golden rule is — always make copies. 


END 
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to subsidise your P.C. 
Purchase IBM, PC from 


$3495 


IBM, PC-XT from 


$5995 


Accounting Systems & 
Installation can be 
arranged in Vic. & N.S.W. 


All items subject to availability. 


Containing many dBASE III facilities 
...and more 


Fix Corrupted Data Files 
List 


Arrays, extra 256 Memory Variables, 
dBASE III Data Facilities, Amount in 
Words, DOS Type, Soundex Codes, Check 
Digits, Random Numbers, SQRT, 
Tolower, Capitalize, Isalpha, Encrypton, 
compression...and Many More. 

List $55.00 


Maintenance Routines, Menu 
Hierarchy, Security. 


Process dBASE II Data and Index Files 
using CB80 or CB86 Compiled BASIC. 
List $45.00 


Increase Development 
Productivity and Processing throughout with 


CP/M-80, CP/M-86, MS-DOS, PC-DOS 





IBM-PC’S 


Last chance for “TAXMAN” rs 





i, 

De 

ae 

A, 

oF 

6. 

ie 

a 

- 9, 

i NASHUA 10. 

:; Professional Diskettes ll. 
54” DSDD 48 TPI. 5 year 12. 


warranty. Unique Quality 
Circle Control. 





for our regular clients 
is our Preferential Price 
Purchasing Plan (4P). All 
our serious micro computer clients ° 
(not just companies) who 
participate in 4P are assured of: 

1. *Trade discounts on all 


is $40.00 hardware, software & supplies. .s\'''" 
2. Extended warranties. __. ae ee 
Encrypt and Decrypt Data Files 3. Free door to door delivery (incl. = = , 
List $30.00 H’ware). , ~ A, 
4. Overseas buying service. = ™ 
5. Inexpensive software rentals for‘ | 


List $40.00 


evaluation or occasional use. 
*Note: Does not apply to Supertrader Specials. 
OUR GUARANTEE TO 4P CLIENTS 
IS TO SERVICE ALL YOUR MICRO 
REQUIREMENTS FOR LESS 





LOTUS 123 $485 
SYMPHONY $625 
dBASE HI $585 
WORDSTAR 2000+ $595 
OPEN ACCESS $495 
CROSSTALK $145 
COPYWRITE an GIS 
SIDEKICK $ 89 
TK SOLVER $495 
MULTIMATE $395 
FRAMEWORK $495 


FLIGHT SIMULATOR $ 65 


All items subject to stock availability. 
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If you look at the way the average com- 
pany is organised, it's possible to state 
with a fair degree of theoretical certainty 
that there ought to be a good future for 
small multi-user computer systems. 
After all, the way they can provide small 
clusters of related work-stations, 
coupled with the ability to network the 
clusters to build bigger systems, !s a 
direct analogy of how most companies 
are departmentalised. 

If this is the case, then it would seem 
reasonable at first glance to state that 
Unix is the operating system to go for 
and all else is dross. 

However, it doesn't work out that way 
IN practice. There are several different 
versions of Unix around, with even more 
Unix lookalike systems of varying 
degrees of compatibility. Although port- 
ability between machines is there in 
theory, in practice it just isn’t that 
simple. 

Despite this, it is still possible to sug- 
gest that Unix should become the dom 
nant operating system for small to 
medium-sized business machines. Vir- 
tually any application that requires more 
than a solitary personal computer has to 
be a potential target for Unix-based 
applications. 

One of the problems now facing the 
system is the publicity surrounding it. 
Having come from the rarefied air of 
AT&T's Bell Laboratories and the world’s 
universities, it has been ill-equipped for 
the cut and thrust of the commercial 
world. |n more practical! terms, this has 
also meant that there have been few 
commercial applications packages 
available. 

This might not have mattered too 
much if it hadn't been for the IBM, which 
inconveniently introduced the PC just at 
the time when lots of micro manufac- 
turers were looking closely at the poten- 
tial market for supermicro machines 
running Unix. 

The IBM machine, together with its 
host of clones and close compatibles, is 
the market to which the majority of the 
applications software has been written. 
Packages for Unix have, by comparison, 
tended to be fairly specialised and 
therefore expensive. lronically, the world 
and its uncle have jumped on the IBM 
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band-wagon; only Apple stands out as a 
major contender against the stream. 
Where Unix could have been a rallying 
point for all manufacturers wanting to 
get out from under IBM, it has suffered 
instead from everyone wanting to stay 
under the big blue umbrella. 

The MS-DOS environment is now the 
de facto standard operating system for 
small micros — stand-alone machines at 
least. This still leaves some potential in 
the multi-user area, a potential that is not 
always satisfied by networking stand- 
alone machines together. They may 
appear to work well like that, but for 
many applications it will not be the 
best option. 

Can Unix move in here? If It’s going to 
then it has two years at most in which to 
achieve a worthwhile market-share. In 
that time, the fragmentation of the 
market for Unix systems must be cleared 
up. For example, although AT&T now 
claims that Unix System V is the stan- 
dard, there is still a lot of System II 
around. At the same time, Microsoft's 
Xenix is claiming the lion’s share of the 
low-end Unix market-place. 

In this context it's not surprising then 
that Microsoft and AT&T have recently 
signed a deal to engineer a unified front, 
bringing Xenix and Unix into line with 
each other. Digital Research (DR), which 
recently completed a port of Unix onto 
the 80286 processor, has developed a 
library of 15 or more applications pro- 
grams to run under the system. It has 
decided to drop the idea of marketing 
them however, primarily because the 
fragmented state of the market makes 
the library's commercial viability 
suspect. 

There will be some scope for more 
applications coming through as the 286 
device becomes more prevalent. This 
may be helped by such things as 
language support for both Unix and the 
more prevalent IBM environment on the 
286 processor. DR, for example, has a 
range of language products available for 
both the 286 and the Motorola 68000 
that are source code-compatible with 
both Unix and its own Concurrent DOS. 
This, the company claims, will provide a 
funnel for software developers to go 
from one environment to the other. 





The old adage ‘Nothing lasts forever’ bodes ill for Unix 
other systems are threatening its position as a ‘standard’. Martin Banks observes the moves. 


But what is most likely to deal Unix its 
severest blow is the Apple Macintosh. 
This machine, with its fancy graphics, 
user interfacing, mouse et a/ has 
demonstrated that there is an alternative 
to the old character-based user inter- 
faces typified by the dreaded A> prompt 
that we all know and love. Here is a 
machine that the non-expert can easily 
use because he can ‘see’ what he wants 
to do from the icons shown onscreen. 

Couple this approach with the move 
towards high-resolution colour graphics, 
and you have a powertul tool for software 
developers to make their products really 
user-friendly for the first time. This is, 
however, a software technology that 
demands a considerable amount of local 
processing power to make !t work pro- 
perly. Unix, being dedicated to multi- 
user operations, will not always be 
available on machines that pack enough 
power to provide this for a large number 
of users, especially at the low end of the 
market where competition from 
machines with such capabilities will be 
found. 

Such facilities are already available for 
the IBM PC environment. DR has already 
announced its Graphics Environment 
Manager (GEM), while Microsoft has 
Windows due this winter. GEM is 
interesting in multi-user terms as well: it 
will be part of DR’s Concurrent DOS 286 
for the 80286 device, which is itself a 
multi-user operating system. 

The key todevelopments, as usual, will 
be what IBM does. With Top View it has 
shown a direct interest in the systems 
software market; it is unlikely to have 
missed the point of the Macintosh, GEM 
or the upcoming Windows. If it does pro- 
duce something graphical by the end of 
the year, it will not only be the leader, but 
will completely crush the opposition. If it 
doesnt, then GEM or Windows could 
become market leader. 

Either way, the place of Unix at the 
small systems end (especially with the 
emergence of Concurrent DOS 286 with 
GEM an integral part) looks to be 
increasingly insecure. Despite all the fine 
words said about it, everyone is hedging 
their bets like mad on the subject of 
Unix. 
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We thought we 
would make the 
Apple Macintosh even more ee | 
irresistible. ~~ 
Of course, offers this generous could only 
come from Robs Computer Centre. 


Phone them now on (03) /91 2900. 

You will find their prices just as SEM TUS Ses 
: —-—35 Thomas Street, Dandenong 3175 

attractive. Phone (03) 781239300 
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OSBORNE’S POWERFUL NEW DESKTOP 


WORKS WITH 























From the company that has 
always had the first and last 
word in personal computing, 
Osborne introduce the 
2100 MULTIFUNCTION PC. 

A true 16 Bit PC that is so 
compatible we obtained 


special approval to produce it. 


A PC that ts so 
multifunctional it can stand 
alone or be linked to 255 
other PC’s with simple Hi-fi 
jacks and cables. 

Above all, it is a PC with 
Osborne reliability, 
Australia-wide service, and a 
commitment to growth. 


From $2950 
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Features: 

@ 256KB Main Memory 
(standard) 

e Colour Graphics Text Adaptor 

e 8088 (4.77 MHz) Processor 

@® MSDOS (2.11) 

@ Two 360K-byte 5'%4’Slimline 
drives 

@ 10Mb Hard Disk Internal 
(optional) 

e Parallel Printer Interface 

@ RSZ32C/Modem Interface 

e 5 Expansion Slots 

e Runs Concurrent CP/M 86 

e Will Network with 255 other 
IBM, 2100, and compatibies 
(optional) 

e Carries the famous Osbourne 
6 months full warranty 


16 BIT PC 


TAKE ADVANTAGE OF 
THE PERFECT SOFTWARE 


BONUS OFFER 








MULTIFUNCTION 


OSBORNE AUSTRALIA 
93 York Street, Sydney 
(02) 290-1122 


Telex: AA70510 
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Word, Microsoft's word processor, has at last found a machine to complement its very individual features 
— the Macintosh. But is it a perfect marriage? Kathy Lang finds out. 


Among the packages available on the 
Mac, Microsoft's Word Is rare in having 
been available for quite a while, rather 
than being specially written. Yet, in some 
respects, Word could be said to have 
been waiting for just such a machine to 


Line up 


| Top of screen 
Top of document 
Page up 
Scroll up 
| QUOTE 


End of line L 
Character left 
Sentence left 








End of line R} 
Character right 
Bottom of screen 
Line down 


come along — many of its features are 
beyond the capacity of most hardware to 
provide a structure which will make them 
as appealing as they deserve. For exam- 
ple, Word provides the ability to use a 
wide variety of fonts and font sizes, and 








Sentence right 
Word right 
Scroll down 


End of document 
Page down 


® Hold down Option-Command and press the appropriate key for the 
insertion point or scrolling movement shown in black. 


8 Hold down Option-Command, press the QUOTE key, then press the 
appropriate key for the movement shown in red. 


@ Hold down Option-Command-Shift and press the appropriate keys to 
select text from the beginning insertion point to the end point. 


Fig 1 Keypad control keys 


to display these on the screen, but few 
systems have the ability to match this 
functionality. 

In other ways, the Mac might have 
some drawbacks as a word processing 


| system: the keyboard has a very hard 


feel, more like an old-fashioned terminal; 
the screen is rather small for comfortable 
word processing; and there are no spe- 
clal function keys other than the 
mouse. 


Editing 

When you first load a document into 
Word, the display shows the main Word 
menu names across the top, and a con- 
ventional Mac window across the screen 
showing horizontal and vertical scroll 
bars plus the name of the document 
being edited. No ruleris displayed unless 
you request it, nor are there any 
indicators of horizontal or vertical posi- 
tion such as line number. The page num- 
ber is shown, but may be tnaccurate 
unless you have recently revised the 
Pagination. 

Unlike the majority of systems on 
which Word is available, the Mac has 
only the mouse with which to move the 
cursor — there is no conventional arrow 
key pad with the system. This could 
mean that professional touch-typists 
would spend a lot of time moving their 
hands from keyboard to mouse and back. 
To get round this, Word allows you to 
use a system of key combinations based 
on the Command Option keys; Fig 1 
shows the table from the Word com- 
mand key summary. Despite my years of 
acquaintance with the alleged horrors of 
WordStar control keys, | found it easier 
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Among the packages available on the Mac, Microsoft's Word is rare in having |e 


veen available for quite a while, rather than being specially written for the Fe 


Mac. Yet, in some respects, Word could be said to have been waiting for just ian 


such a machine to come along - for many of its features are beyond the a 


Capacity of most hardware to provide in a way which will make them as 


Mac. Yet, in some respects, Word could be said to have been waiting for just 


such a machine to come along - for many of its features are beyond the 


capacity of most hardware to provide in a way which will make them as 





Fig 2 Display of two parts of same document, using split window 


and quicker to use the mouse (except for 
scrolling long distances), but with prac- 
tice the key layout should become 
familiar. No stickers are provided to aid 
memory. With either system, it is 
reasonably quick and easy to move the 
cursor (which Word calls the insertion 
position because it dictates where 
text will be inserted). If you prefer to 
overtype, you must first select the words 
to be overtyped, and then enter the 
replacement text. 

This approach to text selection is used 
extensively to control the action of a 
variety of tasks — deletion, emphasis, 
copy, movement to another part of the 
document via the Clipboard, and so on; 
this can be done either with the com- 
mand key combinations | have men- 
tioned, or with the mouse. While | dislike 
the use of mice in a context where you 
are doing a lot of keyboard entry, it does 
provide a direct approach to movement, 
comparable with cursor controls tn other 
environments, and it proved easier than | 
expected to locate the cursor exactly. It 
also means that you can use one tech- 
nique across the whole range of Mac 
packages. 

The one thing which did annoy me 
about editing with Word keys — or rather 
with Mac keys — was the position of the 
SHIFT key. Havent we suffered long 
enough from IBM's idiocy in placing it in 
defiance of the typewriter conventions? 
It’s not Microsoft's fault — but it is some- 
thing you should bear in mind when con- 
sidering word processing on the Mac. 

Word provides other editing features 
ina sensible, easily-used way. You can 
search for specified words or phrases, 
and replace them if necessary; you can 
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choose to ignore case, to look for com- 
plete words only, and to replace just one 
or all of the matching strings of charac- 
ters. To copy information between 
documents, one approach is to use the 
Clipboard, which is preserved between 
applications and between editing 
sessions, and can hold a lot of informa- 
tion — how much depends on the 
amount of space on your system disk. An 
alternative is to set up two windows, one 
containing the source document and the 
other the target, and copy between them, 
again via the Clipboard, but without the 
need to close your current editing ses- 
sion between marking and copying. 
Word is reasonably forgiving of errors: 
for example, the most recent action can 


Plain tent 
Bold 
flBHTC 


Among the packages ava 
been available for quite 
Mac. Yet, in some respec 
such a machine to come 
capacity of most hard 
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Subscript 


and there are no special function keys other than the mouse itself. 
do these tradeoffs work out in practice? 


Small Caps 
Superscript 


0 unctionality. 


be reversed with the undo key, and a 
back-up copy of each file will be kept 
automatically on request. Text which Is 
cut (either for deletion or for copying 
elsewhere) goes into the Clipboard, from 
whence it can be retrieved if you find you 
have made a mistake, provided you have 
not subsequently done another cut, 
since Clipboard can hold only one. 

Word provides a glossary facility to 
store frequently-used text, so that It can 
be recalled using an abbreviated name. 
The procedure for recall is to type the 
name of the abbreviation and press 
COMMAND and BACKSPACE, so even 
with single-letter names it’s not a pro- 
cedure you would use for very short 
words. Nor did there seem to be a way to 
include Word command sequences in 
the glossary — it is strictly a text storage 
medium. On the other hand, display 
attributes, including font and emphasis, 
are not only stored with the abbreviation, 
as they should be, but also remain in 
force when recalled, until the previous 
setting is restored. | was doubtful as to 
whether that would be my preferred 
option. Probably the best approach 
would have been to allow a choice when 
the abbreviation ts first entered into 
the glossary. 


Text formatting 


Word provides a good range of text 
formatting options, either by using a 
ruler or specifying margins and indents 
through ‘dialogue boxes’ (question-and- 
answer displays). lf you use the dialogue 
route, you can specify formats ina variety 
of units — the default is inches and 
decimal portions thereof, but you can 
choose centimetres, point, or 10 or 12 
pitch if you prefer. Formats can be preset 


Aicrosoft’s Word is rare in having -i# 
n being specially written for the pi 
aid to have been waiting for just (By 


Peet 


In other ways, the : 
Mac might be thought to have some drawbacks as a word processing system: [28 
the keyboard has a very hard feel, more like an old-fashioned terminal even [ij 
than most micros, the screen is rather small for comfortable word processing, [iki 


How to : 
Should the suppliers of 


conventional word processing systems be trembling in their shoes at this |; 
competition? All, as they say, will now be revealed. 
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Fig 3 Pull-down menu of character styles 
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HITACHI PERSONAL COMPUTER 
MODEL $1, MB-S1/10 






HIGH SPEED C.P.U., 68BO9E 

VERSATILE COLOUR GRAPHICS FUNCTION 
1M BYTE ADDRESSABLE MEMORY AREA 
NEW HITACHI LSI TECHNOLOGY 

HIGH RELIABILITY 

PRICES FROM $995.00 
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Dist by ILC Systems 
Ph (02) 920 1361 


Dealers 
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BENSON Computers Pty. Ltd. 


169 Victoria Parade, Fitzroy, Vic 3065 


Enquiries (03) 417 6999. Order Toll Free (008) 33 4854 
MAIL ORDER ¢ PHONE ORDER ¢ CALL-IN 


Skai-64 Disk Drive = 


eo 64 


1. Over 2000 programs successfully tested 
2. Over 5000 drives already sold 

3. Money back guarantee 

4. Metal case, cool operation 

5. Metal backstop for maximum reliability 










WIN A PRINTER 
5 Admate DP100 with Xetec I/F’s to be won. 


THIS IS A GREAT PRODUCT! FIVE winners will be drawn from the first 300 
We are getting rave reviews from all of our Skai-64 retail sales of Skai-64 after release of June APC. 
customers, and they are referring their friends . . . Results will be published in APC. 


NAKAJIMA NP 2200 
OLYMPIA 165 CPS $449,. ™ 
Epson compatible, tractor/friction feed, all electronic touch button, 


heavy duty 165 cps in draft, 90 cps in NLQ (Near Letter Quality). 
Use inexpensive Epson fabric ribbon. 


NLQ — Near Letter Quality from a dot matrix printer! 


100DP — FEATURES be 
Printing format Alpha-numeric — 7 x 8in 8 x 9 dot matrix field. as 
Semigraphic (character graphic) — 8 x 8 dot matrix. l ; 


Bit image graphic — Vertical 8 or 9 dots parallel. é 
Horizontal 640 dots serial/line. Discounts available for bulk buys (5+) 


Character size Normal size 2.22(W)x2.8(H)mm=0.087"x0.1 1" 
Condensed size 1.11(W)x2.8(H)mm=0.044"x0.1 1” 
Enlarged size 4.44(W)x2.8(H)mm=0.1 75"x0.1 1” 
ELITE size 1.8 (W)x2.8(H)mm=0.07" x0.11" 
Enlarged ELITE 3.6(W)x2.8(H)mm=0.1 4"x0.11” 
Super/subscript — 2.22(W)x1.4(H)mm=0.087" x 0.0055" 
Semi-graphic unit — 2.54(W)x2.8(H)mm=0.1" = x0.11", 


Character sets ASCII characters — 192 (96 normals and 06 italis). 
JIS characters — 160 (64 katakanas and 96 alpha-. 
numerics). 
Semi-graphic units — 103. 
international Specials — 2 for U.S.A, 1 for UK,8 for German, 8 
for French, 4 for Swedish. 2 for Italian, 6 for Spanish,.48 for 
Greek, 6 for Danish and 2 for Japan. 


Printing Speed 100 C.P.S. for normal size print. 200ms for line feed. 


Columns/line Normai — 80 columns. a 
Condensed — 142 columns. i , 
Enlarged — 40 columns. ae 
Condensed/double width — 71 columns. 
‘ELITE’ — 96 columns. 
Enlarged ‘ELITE’ — 48 columns. 


THE ADMATE 100DP 
10 pitch, 12 pitch, proportional $3 69 ae 


100 cps, 8 character sets, graphics 


Epson printers 6 MONTHS WARRANTY ON ALL PRODUCTS 


15 inch printers Please also enquire about the Logitec PC or XT which runs IBM PC 
Monitors software, plus Videotext, networks, multi-user, accounts etc. 
Logitec PC/XT FREE FREIGHT AUSTRALIA WIDE 
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before you start to type, or they can be 
changed later by selecting the text to be 
affected. Indents can be absolute, or rela- 
tive to the most recent indent; you can 
indent just the first line of a paragraph, or 
have hanging indents with all but the first 
line indented. If you insert text into exist- 
ing material, the paragraph will be 
realigned as you type. This ts good for 
authors when creating text but not so 
good if you are editing from a printed 
draft, since the reformatting throws 
away the visual match between printed 
and displayed versions. 

Rulers and formats are stored with the 
document, and are automatically 
activated as you move between different 
parts of the document. It isn’t usually 
possible to tell in advance what changes 
will take place, though, since Word 
doesnt automatically display rulers or 
show when they change, nor are other 
markers such as carriage returns at the 
ends of paragraphs automatically dis- 
played. All these markers can be dis- 
played if you wish — | left the ruler 
displayed so that | could anticipate 
changes of layout — but you can't really 
leave the display of carriage returns set, 
as with it comes the display of spaces 
that you've typed. You can inspect line 
endings as they are displayed; Word 
doesn't offer any help with hyphenation, 
but you can inset ‘soft hyphens to split 
over-long words. 

Tables can be implemented using tab 
markers set in the ruler; tab characters 
are actually inserted into the text, so if 
you want to change the format of a table, 
all you need to do's select it, change the 
tab positions, and Word will do the rest. 
Tabbed fields can be left or right aligned, 
centred, or aligned on the decimal point 
for numeric fields. You would be most 
likely to feel the drawback of the narrow 
screen when typing tables: you can dis- 
play six inches worth of text, so for most 
ordinary documents the whole line 
would be displayed. But for wide tables, 
especially those to be printed on paper 
inserted sideways, part of the table 
would extend well beyond the width of 
the screen. 

One of Word's strongest features is its 
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Fig 5 Paragraph formats dialogue box 







{ ]Keep with next 9 
{'] Keep lines together 


Division Layout 
Break 
© Continuous 
© Column 
@® Page 
© Odd 


@ Numeric 


© Even 


} Auto Page Numbering: 
From Top: 
From Left: 


Start Page Numbers At:(2 | 





Page Number format 


Cancel 


©} Roman (upper) 
C} Roman (lower) Footnotes Rppear —_ 
© Alphabetic (upper) @OnSame Page . 

© Aiphabetic (lower) 


©) At End of Division 
Running Head Position: 
From Top: 

From Bottom: 


Number of Columns: 
Column Spacing: 





Fig 4 Dialogue box for layout of headers, footers and page numbering 


ability to display and print text in a wide 
variety of character sets, with several dif- 
ferent fonts for each set. These are dis- 
played on the screen as they will print, as 
are emphasis (which tncludes_ bold, 
underlining, two forms of shadow print, 
and small capitals), justification, cen- 
tring, and the layout features I've already 
mentioned. Indeed, Word is about as 
WYSIWYG (what you see on the screen 
is what you get on the printer) as it Is 
possible to get. With such a wealth of 
goodies, it seems churlish to argue that 
you can take WYSIWYG too far, but 
it's true. 

The trap into which Word falls is to 
include line spacing in its WYSIWYG 
approach — if you request double- 
spaced lines, tren that is what you get on 
the screen. Given the limitations of a 
screen display, there is very little text 
shown. | got round this by using single- 
spacing until my document was com- 
plete, then changing to double-spacing 
before paginating, but that doesn't help 
much if you subsequently need to make 
further changes. 

The line-spacing features themselves 
are also rather patchy. If you want either 
single or double-spaced text, then 
whatever font you use, Word will adjust 
the line heights correctly. lf you need 
other spacings, you are on your own — 
you have to adjust the line height to an 


Getting Help 
Opening Windows 


Printing 


Using Glossaries 


Closing Windows & Quitting 
Saving Documents 


Printing Form Documents 
Editing Documents 


Showing The Ruler 
Showing Specie] Charecters 





appropriate unit, taking into account the 
font(s) you were using. It's good that this 
capability exists — too many packages 
are getting ‘bossy’ in this area — but the 
provision of one-and-a-half spacing as a 
third option would save a lot of grief. 
Pagination may be left until print time, 
or explicitly requested so that you can 
see where page breaks will occur. Word 
attempts to avoid widows and orphans 
by ensuring that you will not have just 
one line of a paragraph printed alone ona 
page, but this method cannot prevent 
headings being separated from text 
where a blank like intervenes. To avoid 
this, you can tnsert manadatory page 
breaks, or use instructions to ‘keep the 
next n lines together. Page-breaks are 
shown on the screen with remarkably 
discreet equal signs tn the left margin— | 
found them quite hard to spot at first. 
You can set up running headers and 
footers in your text, and change them at 
will; these may include page numbers 
which are updated automatically. Word 
copes with changes of page formats by 
separating your document into ‘div- 
istons , each with its own page format- 
ting. You can have one for the whole 
document, or several within a document. 
Provisions for formatting within a divi- 
sion are very flexible. They include the 
ability to have true footnotes, which may 
be printed either on the same page as the 





Word version 1.00 
January 22, 1985 
6 1985 Microsoft Corp. 


98 % free memory 


Fig 6 Part of the help menu 
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| COMPUTER WAREHOUSE _ 


IS organising 


THE LARGEST USED MICRO SALE 
EVER TO BE HELD IN AUSTRALIA! 
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330 VICTORIA ROAD 
GLADESVILLE 
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there is a second drive and this has been selected for saving documents. As a [ii 
result, on two occasions when I tried to save my document I got a “disk full" 

message; when this happens, you have to save immediately and then Quit. On onel 
of these occasions, I lost a couple of paragraphs in the process. ] did also have af 


few difficulties setting up 


running headers, but that was due to my 


the manual rather than a software problem. (Though I think I would have bean less | 


confused if it were possible to say that you want to add a 
then type the text to be so treated, rather than the other way r 


Documentation 


or footer first, 


Word comes with a three-part manual: Learning, Using and Reference. I found 

Using section the most helpful (though the tutorial part would, I think, be good 

@ novice); the reference section is very summary, with all the detail being # 
contained in the Using section. However, the cross-referencing and indexing are f 
good, so it is in the main easy to find your way around. There is also a 


useful reference 


summary, showing all the command key sequences, including those H# 


which are alternatives to menu options; had this included the “road map" of menus [= 
which is included in the manual, it would have been even better. 
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Fig 7 Text displayed, the diamond indicates end of document 


reference or at the end of the division. 


Repeated text 


The glossary features for handling 
abbreviations within documents should 


be adequate for most needs, where !t Is | 


necessary to directly include the text tn 
the document. For example, this feature 
could be used for standard contract 
work, such aS conveyancing or per- 
sonnel records. The ability to store such 
abbreviations, either for the duration of 
the session or permanently on disk, and 
to have a number of separate glossaries 


on disk, gives a reasonable degree of 
flexibility. 

For repeated text of a different kind, 
Word has a mailmerge feature. This 
allows you to set up a standard docu- 
ment such as a letter, specify the points 
within it which are to vary according to 
the recipient, and merge this letter witha 
set of variables for each recipient. The 
information to be merged can be created 
within Word, or it can be brought in from 
outside, for instance from a file written 
by the File data management system. 
You can include the ability to request 
information, such as a date, at the time 
the letter and data documents are 
merged, and you can specify the inclu- 
sion of other documents within the tem- 
plate. You can also include tests to give 
Optional inclusion of parts of the tem- 
plate: for example, you might have vary- 
ing degrees of severity ina letter request- 
ing payment of overdue accounts, 
choosing the paragraph to use with a test 
for the length of time the debt was 
owing. 


Goodies 


The basic features Word provides are 
quite powerful, but there isn't a spelling 
checker, nor are there other, more 


COMPUTER GRAPHICS’ 
DRAW ON OUR EXPERIENCE 


Now you can turn your computer into a graphic 
workstation. Whether you are into graphic art, Computer 
Aided Design, excellent business presentations. or just having 
fun — Summagraphics Digitizers from Minicomp will give you 
the perfect picture every time. And it is as easy as putting 


pen to paper! 


Summagraphics’ extensive range of digitizers are compatible 
with your machine and run with a large selection of 
software. AutoCAD, Dr Draw, GEM, Mirage, TopView, 
Macpaint, and MacWrite to name a few. All this plus the 


per inch. 


latest technology which offers resolution of up to 1000 lines 


We even have a tablet designed especially for the Macintosh 
called MacTablet. Just plug it in and realize the full potential 
of your Macintosh’s exceptional graphics. Maclablet’s pen 


stylus performs ail the functions of the mouse yet is far 


simpler to use 


Ask your dealer to show 
you how a Summagraphics 
digitizer from Minicomp 
will turn your computer 
into an exciting graphics 
system. 


Distributed by 


SOFTWARE & EDUC 


Minicomp Building 
» 104 Mount Street, Nth. Sydney 2060 
Ph: (02) 957 6800 


its like the difference between drawing 

with a pencil and drawing with a round of Camembert. 

Tracing an existing drawing into the Macintosh is easy 
you can trace from originals up to 1/2 inch thick. 
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esoteric, extras such as indexing. On the 
other hand, you can import pictures and 
tables from Chart and Plan, and reports 
and sets of records from File. You can 
export text such as tables to other pack- 
ages, and in File these can be incor- 
porated as valid File records if you use 
the correct Word format. 


In use 


Word uses a combination of pull-down 
menus in the standard Mac mode, 
mouse movements, and command key 
sequences. In many cases, command 
key sequences can be used instead of 
menu options or mouse movements, so 
that touch-typists with good memories 
can keep their hands on the keyboard 
most of the time. 

The marriage of hardware and 
software in handling character and font 
display is excellent. Indeed, in almost 
every respect except the lack of an index, 
Word with Mac would be an excellent 
combination with which to produce a 
book — and with a good printer, camera- 
ready copy could be of a very high stan- 
dard. The Apple Imagewriter has three 
modes, fast draft, medium, and high- 
quality, and the high-quality output 
would probably be adequate for most 
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requirements. It is also possible to attach 
a variety of daisywheel printers to Word 
on the Mac, including adiablo model and 
Apple's own, but not, as yet, the IBM 
Quietwriter. The drawback with a con- 
ventional daisywheel would, of course, 
be that you would spend a lot of time 
changing daisywheels if you wanted to 
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oewmoros pe t manual: Learning, Using and Reference. 
the Using section the most helpful (though the tutorial part would, | think, be 
good for a novice); the reference section is very summary, with all the detail 
being contained in the Using section. 
indexing are good, so it is in the main easy to find your way around. There is 
also a very useful reference summary, showing all the command key sequences, 
including those which are alternatives to menu options; had this included the 
“road map" of menus which is included in the manual, it would have been even 


Fig 8 Document screen with current ruler plus pull-down edit menu 
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However, the cross-referencing and 
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take full advantage of Word’s ability to 
handle many different character sets and 
fonts. 

The only area in which | had potentially 
serious problems was in the handling of 
work file space. The Word disk as dis- 
tributed is very full; you can remove a 
few things like extra printer drivers, but 








Deadline: S5U'" JUIIE 


Don't wait until its too late. We, at THE LOGIC 

SHOP can save you money on the purchase of 

your Macintosh, if you order by 30th June, 1985. 

We supply all configurations to business, large and small, 
individuals and Government departments. 


TRALIA 
COMPUTER SYSTEMS 





a 





a 


We are a highly skilled team commitied to ensuring 
your computer needs are met. Added to that, 

is a Specialist in-house service department. 

Call us so that we may discuss your present and 
future needs. 





THE LOGIC SHOP 
330 Pacific Highway 
Crows Nest, NSW 2065 
Phone: (02) 439 7188 


THE LOGIC SHOP 

Suite 2, 161 George Street 
Liverpool, NSW 2170 
Phone: (02) 600 7044 


THE LOGIC SHOP 

1131 High Street 

Armadale, Vic. 3143 

Phone: (03) 20 8767, 20 8769 
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Youd better get the hang of this. 
One day you might be up here for real. 





SPACE SHUTTLE FROM 
ACIIVISION. 


Phone: (02) 212 1411 
P.O. Box 558, Broadway N.S.W. 2007 
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unless you remove the Mac Finder with 
its attendant useful facilities, you can't 
get much free space on the Word disk. 
On a two-drive system this shouldnt 
matter, but Word uses the system disk 
for work files, even where there is a 
second drive and this has been selected 
for saving documents. As a result, on two 
occasions when | tried to save my docu- 
ment | got a ‘disk full’ message; when 
this happens, you have to save 
immediately and then quit On one of 
these occasions, | lost a couple of 
paragraphs in the process. | also had a 
few difficulties setting up running 
headers, but that was due to my confu- 
sion over the manual rather than a 
software problem. 


Documentation 


Word comes with a three-part manual: 
Learning, Using and Reference. | found 
the Using section the most helpful 
(although the tutorial part would, | think, 
be good for a novice). The reference sec- 
tion is very summary, with all the detail 
being contained in Using. However, the 
cross-referencing and indexing are good, 
so It is, in the main, easy to find your way 
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Fig 9 Character formats dialogue box 





around. There is also a very useful 
reference summary, showing all the 
command key sequences, including 
those which are alternatives to menu 
options; had this included the ‘road map’ 
of menus which is included in the 
manual, it would have been even better. 
The onsreen help is good, and is pro- 
vided in the usual Mac fashion of pull- 
down windows which overlay the 


SAN YG OWNERS! 


MBC 555 PROFESSIONAL UPGRADE 


From 360K Floppy to 11 meg Hard Disk 
for only $2995 including Tax. 


current text. It is possible to move the 
help into a part of the screen where you 
can see it while you carry out the task — 
other suppliers please copy! 


Conclusion 


For professional word processing — by 
which | mean the production of long 
documents, tables and personalised let- 
ters, IN contrast to occasional use for 
short letters — Word has a lot of advan- 
tages and a few draw backs. The chief of 
these is the lack of a spelling checker 
(you may also dislike the fact that it ts 
copy-protected). For documents with a 
variety of character formats and fonts in 
particular, Word could be invaluable if 
your printer could cope, too. On the Mac, 
you would have to balance the excellent 
match of hardware and software as far as 
screen display, the neatness of the menu 
system and the direct pointing of the 
mouse is concerned, against the hard 
feel of the keyboard and the absence of 
function keys. 
Microsoft Word retails for $325. 


Mr. Hard 


FARO DISK D fe 
senofMr  ppy 





Bring in your Sanyo with its inadequate Floppy drive to convert 
to a truly professional system. Turn 360K capacity into an in- 
credible 11250K capacity. That’s over 30 times the storage — 30 
times the user capacity. Mr. Hard can build-in the new 11% meg 
Microscience Hard Disk Drive into your existing Sanyo 


for only $2995) inc. Tax. 


NEW SANYO BUYERS!! 


Purchase the MBC555 from Mr. Hard giving you a complete 
professional system for only §$4.4.9Q inc. Tax. 


MBC 555 + Hard Disk features: 

e 11250 K storage @ IBM disk compatible 

® Centronics port standard e MSDOS 

@ 256K memory upgrade @ 8088 Processor — 16 bit 


Factory Options . 
720K Drive Upgrades — Call Now 
ie 128K to 256K upgrade — $120* 
Pes , Single Serial Port — $100 
_ =| Hard disk drive service and 35 CARTER RD., BROOKVALE, 2100 
“> : a i Australia’s ay HpA Double Serial Ports — $200 (02} $39-1800 
a Soo ty. “All prices Rec. Retail incl. Sales Tax. | 


ALSO AVAILABLE FROM SANYO DEALERS — CALL NOW FOR DETAILS. 





"Mr. Hard 


HARD DISK DRIVE division of Mr Floppy 
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BAER e* RARE A EE 
EWE EGE CHIE 265 Ee 
Australia’s No. 1 Microcomputer Mail Order Club. 


capitalise on the 


INVESTMENT ALLOWANCE 
Benefits expire on June 30, 1985 


APPLE 

Flight Simulator 

PFS File, Report, Write 
Choplifter 

Chess 

Mastertype 

Apple Joystick 
Hitchhiker's Guide 
Wordstar Starcard 
Business Set/Starcard 
Infostar 

Calcstar 

Apple IBM Connection 


MAC 

Jazz 

Micron Eye 
Microsoft Word 
Microsoft Multiplan 


ACCESSORIES/PRINTERS 
Verbatim 5%" disks (10) 
Datalife 3%" disks (10) 
Mitsubishi Green Monitor 
32" Storage Box 

Star Delta 15 dot Matrix 
Star Powertype daisywheel 
Uchida Serial daisywheel 
Brother HR-25 

Epson RX-80 

Epson RX-80 F/T 

Logitec 5002 

Super 5 CP80A 


69795 
133706 
45.00 
39.00 
55.00 
49.00 
99.00 
229.00 
Sis )o) 0/6, 
175.00 
79.00 
149.00 


Joe 

69.00 
229.00 

25.00 
695.00 
499.00 
429.00 
995-06 
479.00 
949.00 
499.00 
292.00 


Order On: (02) 467 1933 


IBM 

IBM AT enhanced 

Tava PC 256K 

Tava Turbo PC 256K 

10 MB hard disk inc controller 
10 meg tape stream back-up 
20 meg hard disk inc controller 
10 meg removable H/D 
Hercules colour Graphics 
Taxan Vision III 

Symphony 

Lotus 1,2,3 

DBase II 

Wordstar 2000 

Wordstar Professional 
Versaform 

Multimate 

CPM 86 


COMMODORE 

Family Pack 

Skal disk drive 

Turboprint parallel interface 
Plus 4 


OTHERS 
Memotech 500 
Memotech 512 
Computer Furniture 


All products carry full warranty. Prices subject to change without notice. 
Use B/C, M/C, Visa, Amex over the telephone. Delivery Australiawide by courier. ($5 Sydney, $10 outside Sydney) 


(02) 467 1933 


1/303 Pacific Highway, Lindfield, NSW 2070 








This is the second 
part of Michael 
Shain’s feature on 
PC to mainframe 
links. Last month 
he looked at 
planning strategy 
and basic products. 
This month he 
begins with 
advanced 
applications and 
there is also a 
detailed table of 
products. Next 
month he'll cover 
what you should 
look for in link 
products and will 
visit some 
companies to see 
those products 
in use. The final 
section builds into 
it Shain’s 
conclusion of how 
links must be part 
of a wider DP plan, 
and the tools, cost 
and control of the 
job. At the end of 
this month’s 
Section IS a 
glossary of terms. 
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Any PC to mainframe link-up, as | wrote 
last month, needs very careful planning. 
Otherwise, a confused introduction of 
products, lack of security and unfore- 
seen drain on mainframe power will 
cause chaos. But there is aneed to link — 
if your company has centrally stored 
data, PC users will want, and will need 
access to it. Now, while you may think 
this is an obvious statement to make, for 
the user, access is easier said than 
done. 

The products considered in last 
month's feature offer terminal emulation 
and file transfer, but file transfer by itself 
involves complicated user procedures 
because of the many steps involved in 
pulling a file down from the mainframe 
and having It processed by a package in 
the PC. The micro-mainframe — link 
becomes more transparent to the user If 
the mainframe can ‘prepare’ data for the 
PC tn a format it can immediately 
process. 


month's article.) The leading products 
are therefore limited to IBM mainframes 
and PCs, and are usually restricted to one 
set of mainframe software and to one PC 
software family format. 


Password security 


At the micro end, the PC software leads 
the user through a menu-based series of 
questions and builds up a set of data 
retrieval commands. Packages usually 
have password security, which is better 
than nothing, and some have passwords 
on the datasets, as well as PC and main- 
frame passwords. 

A great many advanced micro- 
mainframe links were announced during 
1983 and 1984 but few have been 
delivered (see table 1). They are expen- 
sive by PC standards, and they differ 
widely in their ease of use and speed of 
operation. It is for the moment a very 
immature market. 

The limitations of persona! computers 
are those that are addressed by main- 
frames, and the limitations of main- 
frames are easily addressed by the 
personal computer acting as an 
intelligent workstation. Ideally, we would 
like to have an environment that gives us 
the advantages of both. The key 
challenge here is that the workstation 
user should not be required to learn three 
command languages: that of the local 





A great many advanced micro-mainframe links 
were announced during 1983 and 1984 
but few have been delivered. 


The objective of implementing a link is 
to allow the end user to do some data 
processing, but the problem is — should 
it be a simple task on the PC or a more 
complex one with a more complicated 
user interface? 

There are various ways by which more 
sophisticated links can be realised. A 
common approach ts to have a package 
on the mainframe interfacing with the 
data-base which structures files for 
specific PC purposes. The file search 
parameters are developed on the PC and 
uploaded to the mainframe. 

A micro-mainframe link that gives 
access to any mainframe, enables the 
user to query any information under 
security control, is independent of the 
mainframe package and enables infor- 
mation to be downloaded to any PC pack- 
age, would be ideal. But the reality ts 
there are different mainframe conven- 
tions, different DBMS conventions and 
different PC formats. (It may be worth 
mentioning here that a glossary of rele- 
vant terms is included at the end of this 


workstation to which the user has 
already adapted (PC-DOS for instance), 
the network command language and the 
host command language. In general, the 
user should be able to use the language’ 
with which he or she ts already familiar. 
Not surprisingly, this goal is still some 
way Off. 

In the discussions which follow we will 
be drawing heavily upon IBM system 
software terminology. The main function 
of the various elements that go to make 
up a host operating environment are con- 
sidered separately later. 


Advanced micro to 
mainframe links 
categorised 


The products tn this section may be 
arranged into four categories, each of 
which will be reviewed prior to consider- 






Ing information download — the most 


popular class of product — in more 
detail. 

The four categories of micro- 
mainframe linking are: information 


download; information access; identical 
operating systems; and __ identical 
applications. 

The first, information download, 
represents by far the largest category of 
advanced link product. Access to main- 
frame data is required for spreadsheets, 
and because it is on the mainframe it is 
correct, up-to-date, consistent and con- | 
trolled. The main security !ssues are 
whether or not extensive live access to | 
production data is allowed, or whether it | 
is restricted for extracts and, conversely, } 
whether or not files downloaded to the } 
PC are themselves just extracts or whole | 
transfers. The degree to which main- | 
frame software has to be modified ts also 
an important factor in selecting a suitable 
link product. 

The next level of functionality is infor- 
mation access. PCs can access public 
database services such as Dow Jones, 
Insearch/Dialog, BRS and Ausinet. Pro- 
fessionals wanting access to these ser- 
vices previously had to use special 
terminals with difficult search  pro- 
cedures but now, mainframe data is 
extracted for the user and downloaded to | 
the PC running special software to inter- | 
pret it. In all cases the PC understands | 
the host interface and the services are 
usually dial-up asynchronous. Itis a rapid 
growth area, particularly as modems | 
become faster and the services are easy | 
to use since routine operations are | 
automated. 


The third category, identical operat- 
ing systems which run on both the 
mainframe and PC, is an alternative 
approach. Data General offers its 
Desktop Generation, DEC its Pro- 
fessional, Honeywell its Microsystem 
6/20 and IBM tts PC XT/370, PC-IX 
(Unix System Ill) and the PC AT 
(Xenix}. | 

IBM's approach to co-operative pro- | 
cessing is embodied in its concept of a 
virtual service interface which enables | 
the user to see all host files as being | 
locally available on the workstation. The | 
upshot of this is that the micro should be 
able to run host system software andthis | 
is what the PC XT/370 does — to this | 
end commands must be available to the | 
user so that data can be moved from one | 
area to the other. | 

Explicit commands are provided on | 
the PC XT/370 to import and export files 
between the local system/3 70 environ- 
ment, and a co-resident PC-DOS file 
environment. With these, a user can 
transform an existing PC file into a VM 
file and vice versa, even though the file 
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the ‘Oscars’ of Aust 


On the 17th July, 1985, on the first « 
Australian Personal Computer Sho 
Awards for microcomputer develop 
Originated by Australian Personal € 
and by far the most widely read ma; 
85 PC Awards are designed to rewa 
microcomputer development today. 


8 Award Cate 


Not just a single award from a lone sc 
annual ‘across the board’ group of aw: 
most highly regarded business and cco 
ations and the premier computer exhi 
Presented for excellence, from both 
technological and practical viewpoints 
are eight awards in all. Seven will be fi 
prizes for the product judged best by p 
skilled and experienced independent ju 
The eighth award is a Reader’s Award 
Innovation. 
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The sponsors believe that while the 16-bit 
desktop, perhaps justifiably to date, has 
received the limelight, it is time to reward 
excellence and effort from producers of 
manuals, exceptional software creators and, of 
course, suppliers to the all-important 
educational field. 


“And the Categories are...” 





Hardware, Software, Business, Home: the ‘85 
PC Awards are the ‘Oscars’ of Australia’s 
Microcomputer Industry. 

1) Personal Computer — Business 

2) Personal Computer — Executive, lapheld 
3) Personal Computer — Games 

4) Personal Computer Software — Business 
5) Personal Computer Software — Educational 
6) Personal Computer Software — Games 


7) Personal Computer — Documentation 
and 

8) Reader’s Award: Innovative Computer 

Product of the Year. 


The Sponsors thank readers for their 
superb response. Entries are in. 
Judging has begun. 





S 
WHO WILL WIN THE 


85 PCY 
AWARD: 
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Australian Information Technology Award 
1984— SOFTWARE PRODUCT OF THE YEAR 


FH Le Sy 
aysoy 


TV Alia 


Presenting a marvellous case for packing-up 
all your Secountas software cares and woes. 


Attache Accounting Software 
has been flawlessly designed to 
provide you with effective financial 
solutions. 

Thoroughly Tested 

Developed for small to large 
companies, Attache Accounting 
Software has been extensively 
tested in fhe United States and 
Australia and is acknowledged 
to be bullet-proof. Yet, for all its 
power and versatility, if is easy 
fo install and easy to use. 
Programmed For Growth 

Amazingly flexible, it is sensibly 
designed with “turn-on/turn off” 
options fo help meet your 
company’s expanding needs. 

Attache modules can be 
purchased separately or as an 
integrated system. Modules 
include: Accounts Receivable, 





Invoicing/Sales Analysis, Inventory, 


Accounts Payable, General Ledger, 


and Payroll. 
Software To Go 
Everything you require 
fo run your accounting 
system is packaged 
inside our attractive 
Attache Case> 
CPA Support 
Recognised by lead- y 
INg microcomputer 
manufacturers as 










the ultimate in accounting software, 
Attache has also earned the recom- 
mendation and support of major 
CPA firms. 

End User Training 

“Hands-on” instruction is available 
from a nationwide network of 
community colleges. 

For more information contact your 
nearest Attache Software Dealer or 
Attache direct, 10th Floor, 8 West 
Street, North Sydney, NSW, 2060. 
Phone (02) 929 8700. 





| Attaché eeriare 
| Australia Pty Ltd 
Accounting 
software 
that carries 
you far into 
the future. 


AS16 





4. 


A 








systems are different. Further, the virtual 
service interface mentioned above 
enables the user to see ail host files as 
being locally available on the work- 
station, assuming proper — security 
authorisation. So, the user can view the 
host printers as being locally attached 
and cancopy a file from one environment 
to another by invoking the local COPY 
command. With the COPY, IMPORT and 
EXPORT commands the XT/370 user 
{in fact, it would be a programmer) can 
access any TSO files as though they were 
CMS files without having to use TSO/ 
CMS commands, and can continue to 
access these files even though they are 
remote. With SNA, they could well be in 
another continent! 

The XT/370 is really a programmer's 
tool but tt does satisfy some of the objec- 
tives of co-operative processing. Itis only 
part of the answer because It does not 
allow a host application to access the 
workstations services and data. 


Identical 
applications 


The final category in this section deals 
with identical applications on both the 
microcomputer and mainframe, and 
implies, as in the previous case of iden- 








tical operating systems, a distributed 
environment. Fourth generation DBMS 
languages such as Focus from Informa- 
tion Builders and Ramis from 
Mathematica are typical products. Of the 
two, PC/Focus Is the more powerful, 
running as it does on the IBM PC with a 
minimum of 512k of RAM; Ramis, 
however, requires a PC XT/370 so its 
use ts fairly restricted, although it is 
much cheaper. 

The real potential of packages such as 
Focus is that they support the rapid 
development of new applications 
through first prototyping on the PC and 
then running trials on the mainframe. 
This ability to shorten project lead times 
and thus reduce development costs, Is 
now seen as an important development 
iN giving a company a competitive edge. 
New information systems can be quickly 
tailored for individual customers — 
which is particularly relevent in the case 
of banks and insurance companies. 

As astand-alone system, or as part ofa 
distributed processing environment, 
PC/Focus enables the user to construct 
sophisticated databases and perform ad 
hoc queries, generate reports, financial 
models, graphics and _ statistical 
analyses, all within the same integrated 
language. With PC/Focus users may 
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HAPt HOST APPLICATION PROGRAM INTERFACE 
API: APPLICATION PROGRAM INTERFACE 


Figure 1: Tempus-Link is provided in four modules. (See Table 1 for details) 


also receive data, extract it from main- 
frame files and create local reports. It can 
also be used as a data entry tool to send 
information straight to the mainframe, or 
as a distributed workstation to transmit 
transactions to the host. 

PC/Focus can be used with either the 
IRMA, Forte or PCOX boards for emula- 
tion; Information Builders has rewritten 
the native IRMA software to make it run 
faster, although still not as fast as the 
Forte board. There are about 40 main- 
frame installations of Focus tn Australia, 
around 200 PC/Focus packages have 
been sold to date and the number of 
sales is Increasing steadily. 


Product comparisons 


The packages listed in Table 1 all work in 
conjunction with established database 
Management systems or relational 
database systems, and enable the user to 
pull extracted information down into the 
PC. They all follow a common procedure: 
first the database queries are built on the 
PC, loaded into a job file (after the user 
has signed onto the mainframe) and then 
they are transmitted. 

Alternatively, a query may be entered 
directly to the mainframe but then the 
advantage of the user-friendly PC inter- 
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PRODUCT/AUSTRALIAN CONTACT 


ADR PC/DATACOM 
Progeni Tel (02) 419 6300 


ANSWER/DB SERIES 
Datec Tel (02) 241 1601 


CA-LINK 
Computer Associates Tel (02) 929 4929 


GOLDENGATE 
Cullinet Tel (02) 957 3266 


EXPRESS MATE/LINK 
Management Decision Systems 
Tel (02) 411 2941 


INTERACTIVE PC LINK 
McCormack & Dodge 
el (O2) 922 3999 









PC CONTACT 
Cincom Systems Tel {02) 436 0100 







PC-204 
Computer Power Tel (02) 29 2211 


fe’ FOCUS 
Computer Power Tel (02) 29 2211 


RAMLINK 
Mathematica Products Group 


Tel (02) 923 1677 





TE 


OPERATING 


TP SYSTEM 


GICs 
IMS/DC 
GIGS 


SYSTEM 














MVS 
VM 





TEMPUS-LINK 
Distributed Data Processing 
Tel (03) 62 4698 


Table 1 
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Clics 
CMS 
TSO 


CICS 
IDMS-DC/SHADOW II 
iso 
CMS 


Gls 
IMS/DC 


GICS 
CMS 


IMS/DC 





Cies 
CMS 
TSO 
CMS 
TSO 


Gigs 
CMS 
ise 





DATA INTERFACE 






















A 
ADR's Data Series 
IMS, IDMS, Total, § 
Adabas, VSAM etc. | 
CA-Universe 4 


Recommend, VSAM 


IDMS/R, IMS or DL/17 





Express DSS 


Millenium, VSAM, DL/2, 3 
SQOL/DB2 


Mantis, Total, TIS, DL’ 1) 
VSAM 


Model 204 


Focus, VSAM, DL/1, 
SOL/DB2, IDMS, Total | 
Gic. 


Ramis tl, IMS, DL/1, | 
IDMS/R, Total 


IMS/DB, VSAM, Total 








COMMS. 
PROTOCOL 









PC DATA FORMAT 


DIRACSV, 1-233 


Selective data down-load into 
VisiCalc; dBase II, Friday and 


Async, BSC 
Async, BSC, SDLC 


Async, BSC 
Async, BSC 


Async, BSC, SDLC 
BSC, SDLC 
Async, BSC 


Async, BSC, SDLC 
Async, BSC 






ASCIli, DIF, Binary, Basic, 
CA programs 


Goldengate Series 


DIF, 1-2-3, VisiCalc, Multiplan 


VisiCalc, 1-2-3 and other micro 
applications that accept ASCII 


DIF, ASCII, Series 1 Plus 
(a format of Cincom) 


DIF, 1-2-3 


DIF, 1-2-3, PC/Focus 


DIF, CSV, ASCII, IT Software 


DIF, CSV and 1-2-3 


SPECIAL REPORT -—— 


Async, BSC, SDLC 


Framework, 1-2-3 and Symphony 















COMMENTS 


Menu-driven at the PC but rather limited software. 
First installed January 1984. Price $15,900 plus 
maintenance $2,225 (not applicable for first year). 
$580 per unit plus maintenance $120 per year. 


Comprehensive security features but very complicated. 
Announced April 1983. Price $49,000 plus $700 
per PC. 


First installed in July 1984. Price $1,700 per PC. 


Cullinet provides a complete set of integrated PC 
software. First installed January 1984. Price $75,000 
to $125,000 plus $1,090 per PC plus $100 

Import tax. 





A simple package that only interfaces to Express DSS 
on the mainframe. First installed March 1984. 
Price $675 per PC. 


A very successful financial system. Market oriented to 
users who know what they want. First installed 
November 1983. Price $35,000 plus $1,500 
(without Irma and Lotus 1-2-3) or $3,000 (including 
Irma and Lotus 1-2-3). 


A fairly ambitious link. First launched in September 
1984. Price $23,000 to $34.500 pilus $575 per PC. 


PC/204 interfaces with CCA’s Model 204DBMS. 
Works with a production database. Easy interface 
mimics spreadsheet. Price $10,000 plus $750 per PC 


(minimum of 10 PCs). 


PC/Focus is a fourth generation language on a 
microcomputer with similar facilities to Focus on the 
mainframe. Very popular and sophisticated. Launched 
1983. Price $85,000 plus $1,975 per PC. 


Mathematica also offers its mainframe Ramis || on the 
PC XT/370. Launched in 1984, price $4,500 to 
$9,000 plus $185 per PC. 


A popular package but rather slow. First installed in 
1983. Price $10,660 for five PCs comrnunicating 
concurrently. 





















Async, BSC, SDLC 
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face is lost and some mainframe CPU 
power is absorbed. The host then takes 
the query, performs the actual process- 
ing and places the results in a file for sub- 
sequent downloading into the PC. Once 
the file has been physically com- 
municated, software in the PC will con- 
vert the data to a form that is readily 
usable by intended application — for 
instance, WKS for 1-2-3, Data 
Interchange Format (DIF) for VisiCalc 
and many other packages, and the 
Comma Separated Variable format 
(CSV), which is now not very common. 
For example, although Lotus has its own 
format (WKS), it does have a facility for 
reading DIF files. 

These procedures involving the use of 
a database manipulation package may 
appear to be cumbersome, but the 
software producers have made every 
effort to ensure the packages are easy to 
use, particularly through the use of menu 
selection facilities on the PC. Indeed, the 
process is much quicker than with sim- 
ple file transfer packages which cail for 
very specific operator procedures: log- 
on, switch to the proper directory, open 
data file, extract appropriate record(s), 
put it into a file, translate to PC format, 
send it to the PC, close the file and 
sign off. 

These packages come in two halves: 
one for the mainframe and one for the 
PC. The table gives details of the host 
environment needed to run each of 
them, as well as the formatting capability 

at the microcomputer. Apart from PC/ 


SPECIAL REPORT 





Focus, which is an example of identical 
applications run in the PC and host, the 
other products belong to ‘information 
download’ category. Most of the leaders 
in the field are IDMS suppliers and have 
written software for PCs to access their 
host software. Some of these firms have 
produced their own comprehensive 
range of microcomputer software, 
although this tends not to be so easy to 
use as the industry standard packages. 

Cullinet’s Goldengate Information 
Database provides a complete set of 
integrated PC software products includ- 
ing relational database/spreadsheet/ 
text editor/colour graphics and 
electronic mail. It is a Summarised 
database, not a production one, so all on- 
line uploading from the micro goes into a 
summary database on the host. The user 
either can build up queries at the PC viaa 
series of prompts, menus and colours, or 
else can interact directly with the host. 
As can be imagined, this Is a very expen- 
sive product. 


Integrated software 


In contrast, Informatics offers a more 
general purpose approach than does 
Cullinet. The company’s Answer/DB 
series Is totally menu driven at the PC, 
and enables a naive user to make 
intelligent selection from data held on 
the mainframe and convert it for process- 
ing in either Lotus 1-2-3, VisiCalc or 
dBase ||. However, a different package 
running in the PC is required for each of 


BBC MICROCOMPUTER SYSTEM 


An ideal way to introduce computing into your school and 


home 


- or add to your existing system 
- or for use by the teaching staff 


EAST-WEST ELECTRONIC DISTRIBUTORS PTY. LTD. 
117 SMITH STREET, FITZROY 
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these programs, which makes it tedious, 
and with dBase II in particular, the user 
has to go through a sequence of nine 
menus. 

Management Science America (MSA) 
offers Expert Link which, perhaps more 
than most other products in this field, 
offers a consistent data transfer interface 
from host applications to the PC. 

Unlike Cullinet, MSA does not supply 
database system software, but a whole 
series of integrated mainframe applica- 
tions in areas such as payroll, personnel 
and manufacturing. These are high 
Pparamatised packages and can be 
tailored to fit the needs of a range of 
users. All the company’s mainframe 
applications contain hooks for the micro- 
mainframe links and no _ additional 
software at the host is required for this 
purpose. 

MSA's product provides an easy link 
to the mainframe in the format and with 
the tools that its users want. Extracted 
data is always taken directly from pro- 
duction files and hence the information 
is always the most up-to-date available. 
Control is maintained at all stages to 
ensure that full security is applied to all 
transfer for requests. Distributed data 
entry from the micro to mainframe 
applications is also possible, again with 
full security features, plus the ability to 
inhibit display. 

Micro Tempus is one of the new breed 
of start-up companies specialising in 
micro-mainframe links. Its Tempus-Link 
is an attractive and popular product and 
iS provided in four major modules (see 
Figure 1). 

@ The mainframe virtual disk system, 
which manages a limitless number of 
micro-compatible disks of variable size 
from 32k to 15 megabytes arranged in 
‘boxes’ of up to 255 disks. 

@ The mainframe access method, 
which provides access from mainframe 
programs to the virtual disks with a 
variety of conversion options. 

® The communication module, which 
makes the entire system independent of 
the teleprocessing monitor and com- 
munication device used by providing a 
transport system on both sides. 

@ The micro portion, which provides 
the micro with concurrent access to four 
mainframe virtual drives in addition to its 
physical disks. Any requests from pro- 
gram or from PC-DOS commands are 
automatically routed to the mainframe 
where they are processed by the virtual 
disk manager. 

Conceptually, fempus-Link allows the 
user to create boxes of disks on the main- 
frame, each box containing up to 255 
diskettes. It also uses virtual disks which 
provide comprehensive system Security 


among other benefits. 








Some Of The Ways AVATAR Protocol Converters 


Can Provide The Micro-to-Mainframe 
Links You Need. 
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3101 Terminal DEC VT 100 


Low Cost 
Printer 


IBM 3274/4276 
Cluster 
Controller 











PA 1500 










Break the “printer bottleneck” and expand your total priat- 
img resources with the AVAIAR PAISOO. By emulating the 
IBM 3287 printer. the PAIS00 connects low cost. high per- 
formance ASCH printers to the 3270 network using coax 
cable. The PAtS0O0 supports both parallel and serial printers. 
and is compatible with BSC and SNA environments. 


DATATRAN (SALES) P/L 


1/54 Maivern Street, Bayswater 3153 













TELEPHONE: (03) 729 2844 


< Avatar Technologies inc Al! rights reserved Printed in US.A. 


AVATAR is a trademark of Avatar Technologies inc. IBM is a registered 
trademark of International Business Machines Corporation. 


The materials contained herein are summary in nature. Subject to change, 
and intended for genera! information only. 
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Memorex is a registered trademark 
of Memorex Corporation. 


*1984 Memorex Corporation 
A Burroughs Company 








Herbie 
just 
thata 





They seem equal. Until you look at 
the seams. 

That’s where equality ends. 

Most companies seal their discs with a 
spot here, a spot there. Leaving most of 
each seam not sealed at all. 

Sooner or later, the seams might do what 
comes naturally: they bulge. Warp. Pucker. 
Open up. 

Pens, pencils, fingernails—even a four- 
year-old’s, like Herbie—can catch and snag 
in those Wide open spaces. 

That’s sloppy. And dangerous. Because 
if you put a sloppy floppy into your disc 
drive, 1t can jam your drive. Ruin your drive 
head. Lose your data. 

So much for their seams. Ours are 
different. 


Re Se 


THE SLOPPY FLOPPY: 
Sealed with a spot here, 
a spot there. Leaving 
unsealed seams 
everywhere. 








Memorex uses a process we developed, 
called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut every inch 
of every seam of every Memorex*floppy disc. 
Tight as a drum. That makes the Memorex 









Il floppy discs are 
created equal. 





has 
e myth 











floppy stiffer. Stronger. And your data safer. 
To resist bulging, warping, puckering, 
or opening up. 








MEMOREX SOLID-SEAM BONDING: 
Every inch of every seam | 
is sealed shut. Tight | 


as a drum. 








To resist all the things that can jam 
your drive, ruin your drive head, or lose 
your data. 

Which proves that a Memorex floppy 
disc isn’t equal to all the others. It’s better. 

Solid-Seam Bonding is just one example 
of the extra care that goes into every 
Memorex floppy disc. Be it 8)’ 544” or the 
new 342" Extra care that lets us guarantee 
every Memorex disc to be 100% error-free. 

The next time youre buying a floppy 
disc—or a few hundred of them—just 
remember this: 

It’s always better to be safe than sloppy. 

For more information on the full line 
of Memorex quality computer media 
products, including computer [tess 
tape,call Sydney 
(02)908 2211 or 
Melbourne 
(03) 267 2955 


Your Data. When it matters, make it Memorex” 





MEMOREX 


Take advantage of the 
18% investment allowance 


Look at these bargains 
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Michael Shain has compiled a glossary of terms and abbreviations 
which relate to his feature on PC to mainframe links. 


Many of the following terms 
are taken from the second 
edition of the Dictionary of 
Information Technology, by 


Dennis Longley and Michael 
Shain, published by Macmillan, 
whose permission to reprint 
is gratefully acknowledged. 





Abend I|n data processing, an ABnormal 
END of task prior to its completion on a 
mainframe bacause of an error. A micro- 
computer in emulation mode should be 
programmed to handle this. See 
emulator. 

Access method |n data processing, a 
technique for moving data between main 


storage and an input/output {1/0} 
device. See I/Q. 
APA All points addressable. Syn- 


onymous with pixel. 

Application interface in distributed 
processing, a routine which enables a 
program in a microcomputer to com- 
municate with the microprocessor on an 
emulator board. This routine could be a 
sequence of operator commands for 
automating file uploading to the host. 
See emulator, uploading. 

Application mode The operating mode 
of the IBM 32 70-PC keyboard when it is 
logically attached to one of the following: 
a host computer session, the personal 
computer session, or a notepad session. 
See notepad session. 

Architecture The specification of the 
relationships between the parts of a 
computer system or network. 

ASCII! American Standard Code for 
Information Interchange (pronounced 
ASKEE). A standard data transmission 
code that was introduced to achieve 
compatibility between data devices. It 
consists of seven information bits and 
one parity bit for error checking pur- 
poses and is the character code used tn 
microcomputers. It must be converted to 
8-bit — EBCDIC characters for uploading 
to an IBM host. See EBCDIC. 
Asynchronous transmission Trans- 





in which each information 


mission 
character Is individually synchronised by 
the use of start and stop elements as the 


interval 
varies. 
mission. 
Autokeying The ability to record fre- 
quently used groups of keystrokes and 
to play them back at designated locations 
on the screen. 

Baud |In communications, a measure of 
the signalling speed in a digital com- 
munications circuit, equal to the number 
of discrete conditions or signal events 
per second. 

Binary synchronous communica- 
tions In data communications, trans- 
missions in which synchronisation ts 
established between the sending and 
receiving station before the message !s 
sent. See SNA, synchronous transmis- 
sion and compare asynchronous trans- 
mission. 

Bisync Binary SySYNchronous Com- 
munication; in data communications an 


of time between characters 
Compare synchronous _trans- 


IBM protocol for the synchronous 
transmission of binary-coded data 
between Stations. It ts one of the stan- 
dard ways in which IBM computers in 
the 370 and 40XX series communicate 
with remote terminals. See binary syn- 
chronous communications, protocol and 
compare SDLC. 

Box |n co-operative processing, an area 
on mainframe backing store that acts as 
a virtual box of floppy disks to a remote 
micro. See co-operative processing. 
Bus A common group of hardware lines 
used to transmit information at high 
speed between digital devices. A ter- 
minal emulator board interfaces with the 
system bus in a microcomputer. 

BSC Binary Synchronous Communica- 
tion. Synonymous with bisync. 
Character based interface The 
prompts and commands used by an 
operating system. With- bit-mapped 
graphics, a more flexible and user frien- 
dly interface is possible through the use 
of icons and pointing devices. See bit- 
mapped graphics, GEM, icon. 
Character mapping Synonymous with 
code conversion. 

Code conversion A process for chang- 
ing the bit grouping of one character in a 
code into the corresponding grouping 
for a character in a second code, for 
example, from the ASCII code used by 
PCs to EBCDIC used by IBM main- 
frames. See ASCII, EBCDIC. 

cics Customer Information Control Sys- 
tem, an IBM program product that 
enables terminal transactions to be pro- 
cessed concurrently by user-written 
application programs. It also includes 
facilities for building, using and main- 
taining databases. A CICS file can be 
downloaded into a PC under host pro- 
gram control. See file transfer. Compare 
CMS, TSO. 

Cluster control unit |In  com- 
munications, a device such as the IBM 
3274 control unit that can control the 
input/output operations of more than 
one terminal, such as a group of 3278 
display stations. See I/O. Synonymous 
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with cluster controller, terminal 
controller. 

CMS Conversational Monitor System, 
an |BM virtual machine operating system 
that provides time sharing and program 
development capabilities and operates 
only under IBM's VM/370 control 
program. 

Coaxial cable A low loss cable, used for 
high frequencies, which consists of a 
conductor within, and insulated from, a 
tube of braided copper. Used to connect 
a terminal to an IBM 3274 cluster con- 
trol unit where high transmission rates 
are required. 

CODASYL I|Indatabases, COnference for 
DAta SYstem Languages. A group 
created by the US Department of 
Defence including users and manufac- 
turers, for developing COBOL and 
hardware independent software _ for 
database management. See IDMS. 
Concurrency See multi-programming 
Co-operative processing In dis- 
tributed processing, the environment 
which enables the services and data of 
either a microcomputer or a host to be 
transparent to an application program 
running in the microcomputer. See vir- 
tual service interface workstation. 

CSV A Comma Separated Value, a free 
format file standard tn which a comma is 
used for separating fields and quotation 
marks surround text. See data format. 
Customising procedure |n distributed 
processing, the initialisation process, 
performed at the IBM 3274 cluster con- 
trol unit, to support the attached ter- 
minals. See terminal 

Database A collection of interrelated 
data stored so that it may be accessed by 
authorised users with simple user frien- 
diy dialogues. The database structure Is 
independent of the programs that use 
the data and a common controlled 
approach is employed tn adding,deleting 
or modifying the data. 

Data format The arrangement of data 
on a data medium, for example, a floppy 
disk. When an application program in a 
microcomputer processes data down- 
loaded from a host it must be in data for- 
mat it can recognise, such as DIF or CSV. 
See CSV, DIF, file transfer. 

Data stream |n data communications, a 
continuous stream of serial data being 
transmitted in character or binary digit 
form through achannel. The data stream 
may contain control and_ format 
information. 

Dataset (a) In databases, a named 
collection of data items bearing a logical 
relationship to each other and ordered in 
a prescribed manner, it may contain data 
for accessing the data, as with indices. 
(b) In data communications, a modem. 
DB/DC Database/Data Communica- 
tions, an on-line database system 
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accessed by remote terminals. See 
database, terminal. 

DBMS Database Management System, 
a set of programs which facilitate the 
creation and maintenance of a database 
and the execution of programs using the 
database. See database, IDMS. 

DCA Document Content Architecture, 
an IBM set of architectures and related 
products for the creation, distribution 
and display of information. See DIA. 
Development centre In data process- 
ing, a department which commits the 
necessary hardware and software to 
application development. 

DIA Document Interchange Architec- 
ture, IBM's set of rules and data struc- 
tures that establish the discipline for 
predictable information § interchange 
between devices. It prescribes the 
exchange of information at the DCA 
layer. See DCA. 

DIF Data Interchange Format, developed 
originally by Software Arts in the US to 
standardise ASCII data exchange. It ts 
now a de facto standard and most 
spreadsheet and _ several database- 
management programs can read DIF 
files. See data format. 

DISOSS Distributed Office Support 
System, IBM's system software for fil- 
ing, retrieving and sending internal mail 
consisting of text and tmage documents. 
See OIA. 

Distributed function \|n data com- 
munications, the use of programmable 
terminals and other devices to carry out 
operations that were previously per- 
formed by the central processing unit, 
such as network management. 
Distributed function terminal mode 
In data communciations, a mode of 
operation of the IBM 3270-PC which 
allows up to four concurrent logical ter- 
minal sessions. See session. 
Distributed data processing |In com- 
puting and data communications, the 
distribution of processing functions and 
data throughout an organisation to the 
locations where they are needed. Syn- 
onymous with distributed processing. 
See end user computing and Systems 
Network Architecture. 

Distributed processing Synonymous 
with distributed data processing. 
Download The process of loading pro- 
grams or data files into a computer from 
a remote location using a com- 
munications channel. Synonymous with 
down line load. Compare unload. 
EBCDIC \|n data communications and 
computing, Extended Binary Coded 
decimal Interchange Code, one of two 
codes used iniBM equipment. This 8-bit 
code gives 256 combinations but there 
are international differences, for exam- 
ple, £ and $. Compare ASCII, ISO 7-bit 
code. 


Emutator Special purpose hardware or 
software which enables one machine to 
act as if it were another, for example, an 
add-in board to convert a PC toa 3270 
terminal. See terminal. 

End-user The source or destination of 
information flowing through a system. 
End-user computing In data process- 
ing, personal computing carried out by 
an end-user, including program develop- 
ment, via a personal computer or ter- 
minal linked to a mainframe. See 
information centre, fourth generation 
language. 

Entry assist In distributed processing, a 
function that allows a display terminal to 
operate like a typewriter, providing 
facilities such as margins, tabbing, a bell 
to signal the end of the line and word 
deletion. 

Extract In distributed processing, to 
remove specific items from mainframe 
file for downloading into a PC. See 
downloading. 

File A collection of records which are 
logically related to each other and han- 
died as a single untt, for example, by giv- 
ing them a single name. See record. 
File transfer In distributed processing, 
the downloading of a file from a host toa 
PC, or vice versa. This may be effected by 
a PC resident program which enables the 
emulator board to communicate with the 
host, for example, by requesting a file to 
be edited and then requesting each page 
of the file to be displayed so that it may 
be read from the emulator buffer and 
written to disk. This process is repeated 
until the whole file has been 
transferred. 

Another approach ts to use a file 
transfer software package at both the 
host and microcomputer. This allows for 
greater security and flexibility since the 
pacing of data transfer to the PC, error 
detection and correction, and code con- 
version are possible. See code conver- 
sion, downloading, emulator. 

Fourth generation languages |Incom- 
puter programming,a family of program- 
ming languages designed for end-users 
rather than professional programmers. 
They are designed to speed up the pro- 
cess of application building, reduce 
maintenance costs, minimise debugging 
problems and make languages user 
friendly so that end-users can solve their 
own problems. See end-user. 

Gateway Intelecommunications, equip- 
ment used to interface networks sothata 
terminal on one network can communi- 
cate with a terminal or computer on 
another. 

GDDM |n computer graphics, Graphical 
Data Display Manager, an IBM program 
product that uses the programmed sym- 
bols feature of the IBM 3279 colour dis- 
play terminal to construct and display 
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graphics pictures. A spectal graphics 
board is normally required in the PC if itis 
to display GDDM mainframe graphics to 
supplement the 3270 emulator board. 
GEM \In computer graphics, Graphics 
Environment Manager, a more advanced 
version of GSX from Digital Research, 
which contains additional services to 
give it an Apple Macintosh type of 
user interface. 

GSX Graphics System EXtension, Digital 
Research's implementation of the ANS! 
VDI standard, See VDI. 

Handshaking |tn data communications, 
the exchange of predetermined signals 
when a connection ts first made across 
an interface in order to confirm it is work- 
ing satisfactorily and to prevent data 
loss. See interface. 

Host computer In data processing, a 
large, central processor that provides 
services such as computation, database 
access or special programs, or program- 
ming languages. See database, fourth 
generation languages. 

Hot key In distributed processing, a fea- 
ture of an emulation package which 
enables a user to press a single key to 
automatically switch from a sesston with 
the local microcomputer's operating sys- 
tem to a session with the host. See 
session. 

IDMS \|n databases, Integrated Data 
Management System, a proprietary sys- 
tem specified by CODASYL, which pro- 
vides facilities for structuring and using 
large databases. See CODASYL. 
Information centre I|n data processing, 
a service strategy as well as an organisa- 
tion within the data processing depart- 
ment that provides a direct interface to, 
and supports services for,end-user com- 
puting. See development centre, end- 
user computing. 

Information systems director |n com- 
puting and communications, the expan- 
ded role of the data processing manager 
to reflect the strategic importance of 
information systems in the corporate 
environment. 

Interface |In data communciations, a 
shared boundary between two related 
devices or components defined for the 
purpose of specifying the type and form 
of signals passing between them. 

//O Input/Output, a general term for the 
equipment used to communicate with a 
computer and the data involved tn the 
communication. 

ISAM |n databases, Indexed Sequential 
Access Method, a method of file access 
in which a stored index contains the 
address of a group of records and the 
highest key value of that group. See key 
and also record. 

ISO 7-bit code In data transmission, 
one of the two international data codes, 
The US version of this code is ASCII. See 
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ASCII and compare EBCDIC. 

Job In data processing,a full description 
of a unit of work for acomputer. A job will 
normally include all the necessary 
application programs, files and instruc- 
trons to the operating system. See 
RJE. 

Job input file In data processing, a file 
consisting of a series of job definitions 
and accompanying data. 

Key One or more characters used for 
identifying a set of data. 

Keyboard In data processing, a device 
for the encoding of data by key depres- 
sion, which causes the generation of the 
correct coding sequence. 

Keyboard remapping |n distributed 
processing, a feature of a terminal 
emulator package which redefines the 
keys on a microcomputer keyboard to 
imitate the keyboard on a mainframe ter- 
minal;, such as the IBM 3278. Because 
the latter has more keys than the micro- 
computer, some emulated 3278 keys 
will be represented by a sequence of key 
depressions on the microcomputer 
keyboard. 

LAN |n data communications, Local Area 
Network, a high bandwidth bidirectional 
communications network which operates 
over a limited geographic area. LANs 
provide the computer user with the 
opportunity to communicate with other 
workers, to supply and access data and 
share expensive peripherals. 

Link In communications, a transmission 
path of specified characteristics between 
two points, for example, a coaxial cable 
or a telephone wire. As well as the physi- 
cal aspect of transmission, a link 
includes a protocol and associated 
devices and software, this means it can 
also be logical. 

Local \n distributed processing; (a) a 
terminal connected to a cluster control 
unit; (b) the mode of operation of a PC or 
terminal when processing or input/ 
output is carried out locally rather than at 
the host. 

Macro In a programming language, an 
operator that, when used in an instruc- 
tion, causes the generation of a 
sequence of instructions to accomplisha 
particular task. 

MCU In distributed processing, Multiple 
Concurrent Users, the numbers of users 
who are allowed under the licence terms 
of a mainframe software package to use 
if at any one time. 

Menu Selection A technique in which a 
user is provided with a list of options and 
details of the keys to be depressed for 
the selection of each option. 

MIS Management Information System, 
a system designed to provide manage- 
ment with required data that is accurate, 
relevant and timely, possibly on a 
realtime basis. 





MODEM \n_ data communications, 
MOdulator-DEModulator, a device that 
modulates the transmitted signal and 
demodulates the received signal at a data 
Station. In synchronous communica- 
tion, the line modems generate timing 
signals to keep the sending and receiv- 
ing stations in step. See synchronous 
transmission. 

Multi-programming in operating sys- 
tems, a multt-user operating system 
which may also run background pro- 
grams independent of a specific user. 
Compare multi-user operating system, 
next. 

Multi-user operating system Asystem 
that can service the requests of more 
than one user or programmer at a time. 
The users are not handled simultan- 
eously, each is serviced within a short 
time slice, at high speed, giving the 
impression to the user of simultaneous 
operation. Compare multi-programming. 
Multi-system networking The distribu- 
tion of the data processing function be- 
tween two or more host processors in 
one or several locations using com- 
munications facilities. See Systems Net- 
work Architecture. 

MVS Multiple Virtual Storage, an alter- 
native name for IBM's OS/VS2, a virtual 
storage operating system that supports 
multi-programming with a variable num- 
ber of tasks. 

Notepad In graphics, a program which 
reserves a portion of matin memory as an 
aide-memoire for the user in a window- 
ing environment. See window. 

Overlap \n graphics, the ability of two or 
more windows to be overlaid without any 
loss of data. Compare tile. 

Personal computer (PC) A term 
generally applied to more powerful mic- 
rocomputers intended for business. See 
end-user. 

Picture element \n_ graphics, the 
smallest element of a display space that 
can be addressed. A picture element will 
have one or more attributes of colour, 
intensity and flashing. 
Pixel Synonymous 
element. 

Port in computing and communications, 
a functional unit of anode through which 
data can leave or enter a data network or 
a computer. 

Processor interconnection The dis- 
tribution of data processing functions 
between two or more host processors in 
a single location without the use of com- 
munications facilities. Compare dis- 
tributed data processing, multi-system 
networking. 

Program function key in computing 
and data communications, a key on a 
microcomputer keyboard or computer 
terminal; that (a) invokes a utility to per- 
form scrolling, for example; (b) can be 
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programmed by the user — for example, 
to log on to a mainframe. 

Protocol |n data communications, a for- 
mally specified set of conventions 
governing the format and control of 
inputs and outputs between two com- 
municating systems. 

Protocol converter in data com- 
munications, a device that interfaces two 
communicating systems working to dif- 
ferent protocols. For example, a protocol 
converter can interface to a micro- 
computer, via the asynchronous RS232 
serial port, and to an IBM SNA/SDLC 
synchronous network. All EBCDIC/ 
ASCII code conversions are carried out, 
as well as cursor positioning, screen buf- 
fering and error handling. 

Protocol transfer \|In data com- 
munications, a transfer of data between a 
microcomputer or terminal and a host 
using an agreed error checking pro- 
cedure. The rules for error detection and 
retransmission form an integral part of 
most synchronous protocols, for exam- 
ple, IBM's bisync, but there is no com- 
mon standard for asynchronous 
transmission. See asynchronous trans- 
mission, file transfer, synchronous 
transmission. 

Reconfiguration To add or remove 
components of a system or to change 
their interconnections. In the case of a 
microcomputer emulating a terminal, the 
microcomputer keyboard will need to be 
redefined, and this should be catered for 
in the emulator software. See 
emulator. / 
Receive A single PC-DOS session com- 
mand on the IBM PC 327 0 that causes a 
host file under CMS, TSO or CICS to be 
downloaded to disk. See CMS, TSO, 
CICS and compare send. 

Record \|n data processing, a collection 
of related data treated as a unit. 
Referral centre In distributed process- 
ing, an independent body outside the dp 
department set up to help co-ordinate 
and implement micro-mainframe links. 
Compare information centre. 

Remote In data communications, aclus- 
ter control unit that is connected to a 
mainframe via a modem,. asopposed toa 
local controller which is directly wired. 
RJE in data processing, Remote Job 
Entry, the submission of a job to a 
peripheral that is connected to the pro- 
cessor via a data link. Emulator boards 
are available to turn the PC into an RJE 
terminal. 

Script A prepared set of commands ona 
microcomputer that automatically 


initiates log on and password input to: 


a host. 

SDLC Synchronous Data Link Control. 
Send A single PC-DOS session com- 
mand on the !BM PC 3270 that causes a 
file on the microcomnputer to be 


| Page 102 Australian Personal Computer 


~ SPECIAL REPORT | 





uploaded to the host. See session, 
upload and compare receive. 

Session The period of time during 
which a user of a terminal can communi- 
cate with an interactive system — usually 
the elapsed time between log on and 
log off. 

SNA Systems Network Architecture. 
Software protocol converter In dis- 
tributed processing, the software emula- 
tion of a protocol convertor. A PC linked 
asynchronously to a host can behave asa 
synchronous |BM 3270 | terminal! 
because the appropriate protocol con- 
versions are carried out by software in 
the host and PC. See asynchronous 
transmission, protocol, synchronous 
transmission. Compare protocol con- 
verter. 

Synchronous Data Link Control In 
data communications, IBM's data link 
contro! protococl for SNA. It is a dis- 
cipline for managing synchronous, code- 
transparent, serial-by-bit information 
transfer over a link. SDLC conforms to 
subsets of the Advanced Data Com- 
munication Control Procedures (ADCCP) 
of ANS! and the High level Data Link 
Control (HDLC) of the International Stan- 
dards Organisation. See SNA. 
Synchronous transmission |n data 
communications, a transmission method, 
in which each bit is transmitted accorda- 
ing to a given time sequence. It can pro- 
vide a higher bit rate than asynchronous 
transmission but requires that the 
receiver and transmitter maintain exact 
synchronisation over an extended 
period. Compare asynchronous trans- 
mission. 

Systems Network Architecture In 
computing and data communications, 
IBM's network architecture for dis- 
tributed data processing. It allows any 
distributed system to access any host 
processor in the network through multi- 
systems network facilities. It also pro- 
vides the architecture for distribution 
between multiple processors, as well as 
between one or more processors and 
remote intelligent communication sys- 
tems. See distributed data processing, 
multi-systems networking. Compare 
processor interconnection. 
Teleprocessing |ncomputing and com- 
munications, data processing combined 
with telecommunications, as in the use 
of a telephone network to connect a 
remote terminal to a computer. 
Terminal |n communications and com- 
puting, an input/output device for 
transmitting and receiving data on a 
communication line, for example an IBM 
3278 display station. 

Terminal emulation |n distributed pro- 
cessing, the addition of dedicated 
software and hardware to a PC so that it 
imitates the essential characteristics of a 





mainframe terminal. lt may be realised by 
using a special add-in board connected 
to the microcomputer bus, or by an exter- 
nally connected protocol converter. See 
bus, protocol converter, terminal. Com- 
pare software protocol converter. 

Tile In graphics, a blanked out or tiled 
frame around a window which will hide 
data on adjoining windows. Overlapped 
windows do not suffer from this defect, 
but they may not respond as quickly to 
commands. See window. Compare over- 
lap. 

Time sharing Enables a CPU to handle 
simultaneous users and peripherals. 
Toggle In distributed processing, to 
move freely between sessions on aPC by 
depressing a hot key, for example, from 
PC-DOS to a host session. See hot key 
and session. 

Token ring |In data communications, a 
bit pattern passed around a local area 
network for control purposes. Any node 
upon receiving the control token, may 
remove it from the ring shaped network, 
send a message and then pass on the 
token. 

Transparent mode In distributed pro- 
cessing, a mode of operation of a PC lin- 
ked to a mainframe in which all 
characters, including control characters, 
are displayed exactly as received, but no 
further action is taken, for example, clear 
screen. This mode is used for testing 
purposes or when control characters are 
intended for another terminal. 

TSO Time Sharing Option, an optional 
configuration of an IBM operating sys- 
tem that provides conversational time 
sharing from remote terminals. See 
CICS, CMS, time sharing. 

Upload \|n distributed processing, to 
send a file from a smaller computer or 
local one, such as a PC, to a larger or 
remote computer. See file transfer, 
download. 

Vaporware The advertising of a pro- 
gram that is not commercially 
available. 

3VDI In graphics, Virtual Device Inter- 
face, an ANSI graphics standard which 
defines an interface between device de- 
pendent and device independent code in 
graphics environment. Makes device 


driver identical to the application 
program. 
Virtual \in computing and  com- 


munications, a description of a facility 
that is offered to a user, or system, as if it 
were a physical reality. Virtual systems 
are realised largely through the use of 
software. See virtual machine, virtual 
storage. 

Virtual machine A simulation of a com- 
puter and its associated devices by 
another computer system. 

Virtual service interface In distributed 


processing, the mapping of files and 
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256K RAM, PC DOS, Forth Dual 

Floppies (Optional 10.6 MB H/disk) 
Color graphics, with composite 2 x 
serial plus printer port. 

Logitec systems from $3799 ting 
| Complete Skaipaks — from $900 ting 


The Logitec FT-5002 is a high 
| quality dot matrix printer with 
| Capability to print Near Letter 

Quality (NLQ) using special print- 
method. 120 cps, buffer, graphics, 

10/12 pitch. Inc tax. 
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Porchester Computers Pty Ltd 


NOW EPSON DISTRIBUTORS 
In addition to the above Porchester are now approved Epson printer distributors. 
Please phone for detalis or quotes on Epson products. 


ALL PRICES ARE SUGGESTED RETAIL ONLY 


PORCHESTER Computers pry. tta. 


169 Victoria Parade, Fitzroy 3065, Australia, (03) 417 6999 
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Logitec PC and XT can be purchased complete with the 
—, 


okaiPak includes the following: 


fully integrated Debtors, Creditors, Stock, GL. 
Word processing, Database, Spreadsheet, Communi- 


cations. 


Upgrades memory to 512K 
Your chance of Hi-res Color or Monochrome 


The Admate Exec 100DP is a flex- 
ible utility printer suited to small 
business, home and education use. 
A 4K char. buffer is available for a 
nominal cost. Commodore inter- 


face (Xetec) available. Inc tax. 


Please send information on . 
and also details of your nearest dealer. 


Company. “Seeasne-eere. 


Street ........ 





For the Commodore 64. Designed 
in Japan, this disk drive is fully 
compatible with the 1541. It will 
read and write the same format 
and runs all Commodore 64 soft- 
ware. ; inc tax. 


Se wPe eee ae ee ee ee Daa et eee te 


Pere eee tee et eka he 


Suburb . Age. eee eee ae P/oode ..-2.6--a 


ALL PRODUCTS CARRY 6 MONTHS WARRANTY 


COMPUTER 
POWER SUPPLY 
PROBLEMS? 


alc: elUmexelal-jie(-1c-70 
the Matsunaga 
stabilised A C 
exe)" (=) am-1 0] 0) ©) hate 


Precision manufactured, 
accurate and efficient. 
Matsunaga automatic voltage 
regulators offer rapid voltage 
correction with zero waveform 
distortion. The units are of 
robust, but compact and 
lightweight construction and 
are ideal for applications where 
constant voltage is important. 
Where specific line interference 
problems occur, Electromark 
will supplement the voltage 
regulator with filters selected 
for the particular problem. 





Models — SVC, 350 NA 
500 NA, 1000 NA 


Input Voltage —180V to 260V AU 


c utput Voltage —110V to 240V 


+ 3% (simultaneous Output) 
single phase 50-60 Hz 


Prices 350 VA = $141.00 
500 VA = $174.00 
1000 VA = $252.00 

(plus Sales Tax if applicable) 


Quantity discounts available 





ELECTROMARK PTY. LTD. 


43 Anderson Road, 
(PO Box 184) 
Mortdale, NSW 2223 


(02) 570-7287 
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DBASE III 
SUPERCALC 3 
LOTUS 123 
WORDSTAR 2000 
SYMPHONY 
FRAMEWORK 
CROSSTALK 16 
MULTIPLAN 
DBASE II 
WORDPERFECT 
MILESTONE 
OPEN ACCESS 
WORDSTAR PROF. 
SMARTKEY 
KNOWLEDGEMAN 
SPELLBINDER 
WORD W/MOUSE 
SMART SERIES 
MULTIMATE 


$355 
$595 
$425 
$750 
$715 
$175 - 
$250 
$450 
$445 
$245 
$750 
$425 
$ 65 
$565 
$505 
$565 
$795 
$475 


Best Prices on over 200 lines of 


OTT LAWN ]AYUTARERN) Bald ia 
for All Computers 





BANKCARD & MASTERCARD ACCEPTED 
Prices include sales tax. 


FREE DELIVERY & 
INSURANCE AUSTRALIA-WIDE. 


THE § OFTWARE 
SPECIALISTS. 


P.O. BOX 991. BOND! JUNCTION 2022 BOX 991, BONDI JUNCTION 2022 


(02) 51 1020 
008 225 029 (Toll Free) 
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services On a mainframe onto a micro- 
computer so that the user believes they 
are available locally and running under 
the microcomputer’s operating system. 
See co-operative processing. 

Virtual storage A large notional main 
store is made available to the user by 
mapping the user's virtual address on to 
real addressess of auxiliary storage. See 
virtual Synonymous’ with virtual 
memory. 

VM/370 control program In data pro- HL 
cessing, that part of IBM’s VM/370 
operating system that creates one or 
more virtual machines. This interface 
enables guest operating systems to 
believe they are actually running on a real 
System/3 70. See virtual machine. 

VS See virtual storage. 

VSAM In data processing, Virtual 
Storage Access Method, IBM’s_ pro- 
prietary software for virtual storage 
access. See access method, virtual 
storage. 

Window A software technique for divid- 
ing a bit-mapped graphics display into a 
number of independent, rectangular dis- 
plays, or windows. Each window pro- 
vides all the necessary functions for a 
user to interact with an application run- 
ning in that window. A window can also 
display the output of a host session 
when a microcomputer is linked to a 
mainframe. See zoom. 

Wordstation A personal computer 
either linked to a local area network, or 
attached to a mainframe terminal net- 
work, which the user can call upon for a 
number of office automation Services. 
see cooperative processing, LAN. 

X.25 In data communications, interface 
between data terminal equipment and 
data circuit terminating equipment for 
terminals operating in the packet mode 
on public data networks. 

Zoom The expansion or contraction of a 
window. See window. 








Honeywell Users 


Use your IBM/PC as a 
VIP720 Terminal 


® Line speeds to 9600 bps 


® RS-232, RS-422 or current-loop 


® Review lines that disappear from top of 
screen 


e Bi-directional file transfer to DPS6/Level 6 


MS Secretarial Services, Suite 2, 637 Darling 
Street, Rozelie, 2039. Telephone: (02) 8181822 
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DIGITAL RESEARCH 


GEM lets you operate your personal computer* through visual 
commands and symbols. It’s ideal for anyone who is frustrated by 
computer jargon. The best news is that existing business programs like 
Supercalc’, dBASE lil and Framework can all work without change with GEM. 


Whenever your computer is turned on, GEM Desktop surrounds you 
with familiar items found ona desk e.g. acalculator, clock or file folder. 
You work by pointing the arrow at the appropriate icon, and selecting 
commands from a menu of choices. 


GEM Draw allows you to produce charts, logos and other pictures. The 
program includes a library of predesigned graphics for you to use. 


GEM Graph is designed specifically for you to communicate 
information about your data. It’s not dust a data analysis tool. 
Pre-designed templates can be selected from the gallery of graph- 


styles provided. 
*GEM works on the IBM PC, PC XT, PC AT, and most close 


compatibles. It is also being ported to many other machines including 
the Apricot, and Atari ST. 
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GEM Wordchart produces high quality text slides, the kind which make 
up over half of most presentations. The quality rivals those made by 
commercial artists and at a fraction of the cost and time. 


Other GEM products include GEM Paint, an on-screen graphics tool, 
and GEM Write, a full function word processor. GEM Programmers 
Toolkit is available for software developers who wish to drive their 
application software with icons. 


GEM Desktop and Programmers Toolkit are available now. GEM Draw 
willbe raileble at the end of May, other GEM products will be released 
in the following 3 months. For more information contact your local 
computer dealer, or complete the coupon below. 
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Please send me more details about GEM Desktop D0 GEM Draw 0 GEM Graph 0 
GEM Wordchart D0 GEM Paint 0 GEM Write (1) GEM Progammers Toolkit 0 
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MIDI can open up a new area of creative technology with its expanding musical capabilities. 
David Rosam and lan Beynon take it from the top. 


MIDI has been very much inthe spotlight 
over the last few months, with many 
pieces of musical technology finding 
their way into the pages of computer 
magazines. But for those hoping to find 
some hard information in the heap of 
hype being piled up by manufacturers, 
there has only been disappointment — 
MIDI is both much misunderstood and 
underutilised. 

Musical Instrument Digital Interface is 
of great interest to both musicians and 
computer enthusiasts. For those with 
Suitable musical instruments, MIDI can 
open up many new possibilities. For the 
interested computer enthusiast, proper 
music is, at last, a possibility. Even 
micros with the most sophisticated 
sound chips, such as the Commodore 
64, cannot approach the capabilities of 
the simplest synthesiser. But computer 
enthusiasts are faced with learning the 
language of musical instruments, and 
musicians are faced with learning about 
the mysterious terminology associated 
with computers. As a result, very few 
people are getting the most from 
MIDI. 


Musical instruments 


The technology behind modern elec- 
tronic instruments !s identical to that 
used in computers — the microchip is at 
the heart of both. All the instruments you 
can connect to MIDI can be termed 
‘synthesisers. When synthesisers are 
mentioned, most people immediately 
think of the keyboard instruments which 
are, by far, the most common type of 
synthesiser. 

A synthesiser is really just a box of 
electronics for producing sounds. It can 
be triggered by any kind of switch, or an 
analogue signal which has_ been 
digitised. There is no reason, in theory, 
why any kind of instrument cannot be 
used for triggering the electronics, but in 
practice, its aslightly different story. The 
keyboard remains the most popular kind 
of synthesiser instrument as it is a very 


2 


The three programs in this article 
are in Commodore 64 or Spec- 
trum Basic, but should be fairly 


simple to convert to other com- 
puters if you read your interface 
manual carefully. 





convenient way of triggering a syn- 
thesiser, and _ traditional keyboard 
instruments are widely taught. There are 
some guitar synthesisers on the market 
which are played exactly like a guitar. 
Drum machines also come within the 
range of synthesisers. Drum machines, 
until recently, had a very characteristic 
sound, so any record made with a 
machine instead of a drummer was 


Now that both computers and musical 
intruments are employing the same kind 
of technology, it's relatively easy to send 
information from a computer to a musi- 
cal Instrument, or vice versa. This is 
what MIDI! is all about. 

An interface box will allow you to con- 
nect your computer to any piece of MIDI- 
compatible equipment. MID! synthe- 
sisers, at present, start at about $800 for 
the Casio CZ 101, but prices are falling 
all the time. The situation is very like that 
for other types of computer peripherals 
— how many of us would have been con- 
sidering the purchase of printers, colour 
monitors and disk drives, even two years 
ago? In the near future, a synthesiser will 


. computer enthusiasts are faced with learning 
the language of musical instruments, 
and musicians are faced with learning about 
the a PE a Ll ey terminology of computers. ’ 


instantly ae A ee ae 2 ee As technology 
advances, their sound is becoming more 
and more realistic. These machines allow 
anyone to set up even very complex 
rhythms. Most drum machines have 
some memory facilities which allow 
rhythms to be stored, as well as offering 
preset rhythms. 

For the purposes of this article, a syn- 
thesiser means a keyboard device, as 
these are the cheapest kind and are more 
likely to be bought by a non-musician or 
beginner in electronic music. Modern 
synthesisers are extremely sophisticated 
devices. Instead of the limited number of 
notes which can be played on a com- 
puter, and the limited or non-existent 
enveloping facilities, typical synthesisers 
allow you to play chords of up to eight 
notes, and allow far more flexibility when 
shaping sounds. 

Almost al! synthesisers offer an array 
of preset sounds, so the sounds of a 
piano or violin, for example, are available 
at the touch of a button — try doing that 
on a computer! 


be comparable in price to these types 
of peripherals. 

But even before prices fall for the rest 
of us, current owners of MIDI- 
compatible musical equipment will find 
that a home computer and interface is a 
very attractive proposition. With suitable 
software a whole range of possibilities is 
opened up, and any number of dedicated 
add-ons can be imitated at a fraction of 
the cost. 


Communications 


MID! is acommunications standard like 
Centronics or RS232, although, strictly, 
it is more akin to RS232 since it is serial 
and two-way. In this case, though, MIDI 
is used exclusively in sending musical 
codes between musical instruments. 


There have been previous attempts to 
impose a standard for communication 
between musical instruments — notably 
DCB, or Digital Communications Bus — 
which have failed to become generally 
accepted. 
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The story seems destined to be dif- 
ferent for MIDI. The standard is set to be 
universally adopted by all manufacturers 
of electronic musical equipment and 
computer equipment which can be used 
with it — in fact, virtually every piece of 
serious electronic music-making equip- 
ment that has been recently released 
by every manufacturer is MIDI- 
compatible. 

Yamaha has launched its CX5M MIDI 
computer, (see Benchtest, May APC), an 
MSX machine that has much circuitry tn 
common with the company’s syn- 
thesisers — so much so, that all you need 
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add to the machine to obtain a top-flight 
musical instrument is a piano-type 
keyboard. But don't be misled, there is 
no need to sell existing computer equip- 
ment in order to use MIDI. 

Each piece of MIDI-compatible equip- 
ment has three five-pin DIN sockets: 
these are labelled ‘IN’, ‘OUT’ and ‘THRU’. 
IN allows the equipment to receive MIDI 
signals from another piece of MIDI 
equipment, OUT is simply the reverse, 
allowing one piece of MIDI equipment to 
send out MIDI signals to another piece of 
MIDI equipment, and THRU sends a 
direct copy of the incoming information 


Commodore 64 programs 


READY. 


16 POKE 36836,3: POKE $6636 ,86 
13 REM wee TRIGGER MOTES ite 


28 FOR N=1 TO 12:READ A: POKE S6837.A. NEXT N 


36 FOR M=1 40 400 :-8EXT FW 
35 REM wes RELEASE MOTES men 


40 FOR M=1 710 i2-READ A POKE 36837, KREXT 


35@ FOR M=1 TO 408 NEXT WN 

BQ BEE AS: TF ASOD" THEN STOP 

76 RESTORE: GOTO 26 

35 REM wen FRIGGER HOTES DATA sen 
108 DATA 144,66, 127 

118 DATA 144,64, ti27 

£20 DATA 144,67,127 

138 DATA 144,72,127 

£35 REM mtr RELEASE NOTES DATA ste 
1486 DATA 128,68,8 

150 DATA 128,.64,8 

160 DATA 126,67,@ 

178 DATA 128,72,6 


READY. 
Fig 7 


READY. 


40 POKE 368836,3 POKE S6036 ,86 
260 FOR M=36 FD 96 
38 POKE 3693T,144 
46 POKE S6037,N 

36 FPOKE S6837. 127. 
$33 GET AS: IF fasS=""" 
6@ POKE 36837,128 
78 POKE S6837,M 

80 FOKE 36037,9 

98 GET BS:IF BS="" * 
180 NEXT RN 

£18 GOTO 28 


THEN GOTO 35 


THEN STOP 


READY. 
Fig 2 
16 POXE 36836,3. POKE 56836 ,86 


30 M6="OFF': S=36 
$8 PRIAT “LU 





£160 PRINT “BRELRORORABI MIDI STEP TIME SEQUENCER " 


1168 PRIMT “LL PEDRRRRDRRNRSII: - PLAY SEQUENCE" 


128 PRINT “UiRORRRORERRRI2:- EDT SEQUENCE’ 


140 PRINT “ULULPORORRORRRDLI REPEAT MODE jms." ~ 


150 PRINT “(RASRPRRRSBRORBBIY SPEED=";S. 48 * 
266 GET AS 

246 1F AS="i THEM GOTO 588 

228 tf AS="2" THEN PRINT “LO LIST 10880- 


238 TF AS="R AND MS="OFF' THEN MS="ON"’ GOTO i¢a 


246 IF &S$="R’ THEM MS="OFF' GDIO 160 

230 IF &€$="F"' AND S<66 THEN S=S+1:°60T0 106 
268 IF #$="S" AND S>1 THEN S=S-1-GOTO i169 
2T@ GOTO 286 


568 PRINT “CERDBREBOBI PRESS ANY KEY TO STOP 


31@ RESTORE READ £E 
320 FOR M=1 10 E 
5338 READ A,86,C 


340 POKE 36837,144 POKE SE837,.A POKE 56937.8 


558 FOR Z=41 TO CHC68-S)+1GeCHC 
360 MEXT Z 


376 POKE 368937,1298. FPOKE 5$6837,A-POKE 56837,6 


38@ GET @$:1F @$¢0>"" THEN GOTO 96 
3390 NEXT 

G6HO IF MS="O0ON" THEN GOTO 516 

bid GOTO $8 


READY, 


Fig 3 


* FOR M=1 TO L@O:NEXT 


on to another piece of MIDI equipment, 
as OUT can only drive one IN. In some 
cases, THRU is not inciuded. 


In use 


MIDI has been around since 1982, 
although it has only just been brought to 
the attention of home computer owners. 
Musicians have been using MIDI to 
trigger one instrument from another. For 
example, two synthesisers can be set to 
produce different sounds, but can be 
played simultaneously from one 
keyboard by connecting the two 
instruments together via MIDI and play- 
ing the keyboard of one of the two 
instruments. 

MIDI also allows a musician to connect 
a drum machine to a keyboard and syn- 
chronise a rhythm track with the melody. 
Other possibilities include connecting a 
sequencer: a sequencer is a device 
which remembers notes, ready for 
playback at any time. During playback, 
the music can be changed — tempo can 
be speeded up or slowed down, as well 
as the Sound characteristics of the notes 
being changed. As an example, a tune 
could be played slowly with a sound like 
a flute. There are two types of sequencer 
— real time and step time. A real-time 
sequencer plays back exactly what the 
musician has played, whereas a step- 
time sequencer literally steps through 
the tune with the musician playing each 
note in turn, filling in individual slices of 
time until the tune is completed. 


Computers 


MiDI is much more than just a way of 
connecting synthesisers and drum 
machines, and its full potential can only 
be realised with a computer. The beauty 
of the system is that any cheap home 
computer can be used, provided that a 
MIDI interface is available for it. There is 
absolutely no advantage in using an 
expensive business micro, and there is 
no advantage tn using a micro with more 
sophisticated onboard sound over one 
with crude onboard sound. 

The sound capabilities of the chosen 
computer are not used at all when con- 
nected to MIDI — the sound is always 
generated by the synthesiser or drum 
machine — so there isnt any point in 
purchasing an expensive micro for use 
specifically with MIDI. Even the extra 
memory offered by a business machine 
is largely superfluous as any computer 
with amemory size of, say, 32k offers far 
more storage than almost any dedicated 
sequencer, for example. 

Using a computer as a sequencer is 
one obvious application for a computer 
connected to MIDI. Using a computer 
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BROTHER HR-35 
Over the last 20 years, Brother have come to be regarded as the 


experts on the typewritten word. 


So, whether you want daisy wheel quality or dot matrix speed, 
chances are Brother have a printer that’s compatible with both your 
computer and your needs. 

See your Brother dealer soon for a demonstration and you'll 
understand why Brother are now considered the experts on the 
printed word. | 
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Make a good product and you make a good friend. 
Brother Industries (Aust.) Pty. Ltd., 7-9 Khartoum Road, North Ryde NSW 2113. 
Sydney (02) 887 4344 Melbourne (03) 873 3655 Brisbane (07) 52 5257 Adelaide (08) 42 6373 Perth (09) 478 1955. (80.4336 
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has advantages over using a dedicated 
sequencer, such as those offered by the 
instrument manufacturers. Something 
like a Commodore 64 and an interface 
will cost about half the price of the 
sequencer itself: production on a mass 
scale and the competition in the com- 


two events — triggering and releasing. 
Triggering is what happens whena key is 
hit on a keyboard (or a string strummed); 
and releasing is what happens when the 
key is allowed to return to its usual posi- 
tion. One thing that always must be 
borne in mind when writing MIDI 





‘The keyboard remains the most popular kind of 
synthesiser instrument as it is a very convenient way 
of triggering a synthesiser, and traditional 
keyboard instruments are widely taught.’ 


puter market-place will probably mean 
this will remain the case, too. 

The computer isn't just limited to 
being used as a Sequencer — there are 
many other possible applications, ail 
hinging on the nature of the software 
that is being run. For example, a com- 
puter could be used to produce a 
graphics display which could aid in com- 
position. The contents of the computer's 
memory can be saved to disk — very 
interesting, when you consider the pop- 
ularity of digital sound recording when 
trying to ensure the highest standards 
of reproduction. 

However, the range of software avail- 
able is still restricted and comparatively 
high in price. Little or none has found its 
way into computer shops as yet, but the 
situation will change as more and more 
people want to use MIDI. 

Nonetheless, even within the restric- 
ted software range, there is software 
which enables sequencers to be 
duplicated, multitrack music to be com- 
posed, and music edited. Although 
someone with a MIDI set-up may not be 
able to play a note on any musical instru- 
ment, it is perfectly possible to play 
music by composing on a computer 
monitor and sending the information to 
the musical instrument to be played. At 
the end of this article is some software 
which will allow you to do just this, 
although, for reasons of space, it is a little 
crude. 

It has been predicted that some sheet 
music will be available on MiDI-coded 
EPROMs, so it will be possible to have 
either whole pieces of music which can 
be played back, a little like a record or 
tape, or to have backing tracks that you 
can play along with. 


Codes 


Anyone wishing to write MIDI software 
will have to know about MIDI codes. 
These are bytes of information which are 
sent down the MIDI bus in a standard 
format that a MIDI-compatible instru- 
ment will understand. 

A note, for MIDI purposes, consists of 


software for keyboard synthesisers is 
that for every triggering, there must be a 
corresponding release — this is one of 
the fundamentals of MIDI program- 
ming. 

An interesting side issue is the ques- 
tion of sequencer specifications. Adver- 
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played simultaneously. On the other 
hand, the Oscar synthesiser will only 
allow one note to be played at one time 
when in monophonic mode. At the very 
top of the scale, Yamaha DX synthesisers 
offer 16-note polyphony. If you try to 
trigger more notes that your synthesiser 
has voices, the last note will be totally 
ignored. If you fail to release notes, your 
synthesiser will simply carry on playing 
the same note all the time. 

In order to trigger the note three con- 
secutive bytes need to be sent to a syn- 
thesiser. The three bytes should contain 
the following information: 
(i) Aheader, or status information, to tell 
the synthesiser that what follows relates 
to the triggering of a note. 
(i) A MIDI channel number. 
(ii) A pitch or note value. 
(iv) A velocity value. 

Some of these terms will need an 


‘.. synthesisers offer an array of preset sounds, 
so the sounds of a piano or a violin, for example, 
are available at the touch of a button — 
try doing that on a computer! 


tisements usually claim, for example, 
that a product has a capacity of 10,000 
events. Each note consists of two events, 
so the sequencer will only store 5000 
notes. 

The number of notes which can be 
triggered at one time entirely depends on 
the synthesiser that is being used. Pop- 
ular synthesisers vary greatly in this res- 
pect. For example, the Junosynthesisers 
are six-voice polyphonic machines, 
which means that up to six notes can be 


Spectrum programs 


19 OUT 157,3: OUT 157,86 
15 REM Trigger notes 


20 FOR n=1 TO 12: READ a: OUT i?i,as NEXT n 


39 FOR n=1 TO 288: NEXT rn 
35 REM Release notes 


48 FOR n=i TO 12: READ a: OUT 171,a: NEXT vn 


28 FOR n=1 TG 208: NEXT n 
68 1 INKEY$C>"" THEN STOP 
78 RESTORE : GO TG 28 

75 REM Trigger notes data 
1@6@ DATA 144,468,127 

118 DATA 144,64, 127 

128 DATA 144,67,127 

13@ DATA 144,72, 127 

135 REM Release notes data 
148 DATA 128,6¢,8 

1358 DATA 126,64,2 

168 DATA 128,647,8 

178 DATA 1289,72,@ 


Fig 1 


1@ OUT 15°.3: OUT 157,86 
2@ FOR n=36 TO 96 

38 OUT 191,144 
4@ CUT 19°1,f 
5@ OUT 171,127 
35 PAUSE 2 

68 GUT 191,128 
786 GUT Iviyn 
88 GUT 191.8 
76 IF INKEYS=“ 
198 NEXT nw 
119 GO TO 20 


Fig 2 


 OVGISR) “Spee 


explanation. A MIDI bus can contain 
information on up to 16 channels (think 
of them as being like TV channels). A 
number of instruments can ‘tune in’ to 
any particular channel, but there are only 
16 programs (in the TV sense) to choose 
from. You must be sure that your syn- 
thesiser is working on the correct chan- 
nel to receive information that is being 
sent to it. Some older instruments will 
only operate on one particular MIDI 
channel. 
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You’re about to discover an extraordinary new range of dot-matrix, near 
letter-quality printers that cost only a fraction of what you would have expected to have 
to pay in the past. 

It’s the EPSON" “Plus” series. The EPSON FX-100¢+ and the FX-80-+ 

Their print quality is superb. They will print near letter-quality pages, 
quick drafts, even complex graphics, with a definition that’s seldom equalled in any 
price range. And you can vary between different typestyles. 

Their speed has been enhanced, not by increasing the number of characters 
per second (in this case, up to 160 cps), but by speeding the rate of paper throughput. 

The result is an effective overall speed which rivals that of printers 
costing much more. 

As well, the EPSON “Plus” range of printers have provision for optional 
cut sheet feeders, will suit all popular brands of 
computers, and feature optional serial and intelligent 
IEEE 488 standard interfaces. 

If you’ve just spent a packet on a letter- 
quality, dot-matrix printer, you won’t want to read | 

this — but there’s just been a new standard set in 
inexpensive printing, 
The EPSON FX-100+ and the FX-80-+. 


a EPSON 
“Eig AUSTRALIA 


isan athe ipa Pci 


The Secret of Success. 


‘ Registered Trademark of Epson Corporation, Japan. 















Epson Australia Unit 3, 17 Rodborough Road, Frenchs Forest, NSW 452 5222. Suite 30, 101 Wickham Terrace, Brisbane, QLD 832 5400. Level 3, 541 Blackburn Road, Waverley Square, Mount Waverley, VIC 543 6455. 
EPS 0033 
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value 144. Any synthesiser tuned into 
channel zero would prepare to receive 
a note. 

There is no need to Start off in binary 
and convert the codes to decimal every 
time, as there is a general formula which 


Fig 3 


16 OUT 159,93: OUT 159,86 

28 POKE 23658,8 

S@ LET M$="OFF": LET S=38 

1@@ BORDER 7: PAPER 7: INK @1: CLS :; BRIGHT ! 
138 PRINT AT 3,2;" MIDI STEP TIME SEQUENCER * 


12@ PRINT AT 7,5:" 1:- PLAY SEQUENCE " E ; 
140 RINT Ty PRINT AT nya," REPEAT MODE“; INVERSE 1yH@) INVERSE @)- "y ORIG es NAT erroch 
Tes" pe , oe —% “ 144+required MIDI channel-1 


159 PRINT AT 16,9;* SPEED *;TAB 19-LEN STRS S; INVERSE 1;5; INVERSE @;" " 
18@ BRIGHT @ 

2@@ PAUSE @: LET AS=INKEYS 

21@ 1F AS="1" THEN GO TD 588 

22@ IF AS="2" THEN CLS : LEST 1688: STOP 

238 IF AS="R" AND MS=*OFF* THEN LET Mse"ON"; GO TO 148 

240 IF AS="R* THEN LET MS="OFF*: GO TO 148 

25@ If AS="F* AND S¢C68 THEN LET S=S+1: GO TO 148 

268 IF AS="S* AND S>1 THEN LET S=S-3: GO TO 148 


or, more simply: 

143+required MIDI channel 
10010000 is the binary equivalent of 
144, and—1 makes the adjustment from 
1 to 16 channel numbers into O to 15 
channel numbers. 





278 GO TO 208 
~88 PRINT 
S3i8@ RESTORE : READ E 

22@ FOR Ne1 TOE 

338 READ A,8,C 

54@ OUT 191,144: OUT 191,A: OUT 191,B 
358 FOR 2=1 TO C¥(20-S)+C¥38 

S68 NEXT 2 

37@ OUT 191,128: OUT 191,68: QUT 191,88 
S8@ 1F INKEY$<>""* THEN GO TO 18@ 

S9@ NEXT NO 

6@@ IF M&="ON" THEN GO TO 316 

618 GO TO 1@@ 


1888 DATA 48 

1616 DATA $3,126.2 
16Z@ DATA 60.118,2 
1838 DATA 65,118,2 
1848 DATA 68,118,1 
1@5@ DATA 53,115,2 
1668 DATA 68,118,1 
1@7@ DATA 65,116,1 
18B@ DATA 66,116,1 
1896 DATA 53,115, 1 
L188 DATA 66,118, 1 
111@ DATA 65,118,1 
1128 DATA 6@,116,1 
L136 DATA 49,120,2 
1146 DATA 56,110,2 
115@ DATA 61,116,2 
11468 DATA 56.131@,1 
1178 DATA 49,115,2 
1188 DATA 36,118,1 
L19@ DATA 61,118,1 
1288 DATA 36,110, 1 
1210 DATA 49,115, 1 
1228 DATA 56,118,1 
1236 DATA 61,118,1 
1248 DATA 56,118,1 
1258 DATA 51,120,2 
1268 DATA 5B8,11@,2 
1278 DATA 63,118,2 
12B8 DATA 5B,!1@,1 
1298 DATA 51,115,2 
1384 DATA 56,11@,1 
1318 DATA 63,118,1 
1328 DATA 56,118,1 
133@ DATA 51,115, 1 
{348 DATA 58,116,1 
1358 DATA 63,116,1 
1346@ DATA 5B,118,! 
1376 DATA 4B,120,2 
1368 DATA 55,116,2 
139@ DATA 68,118,2 
1¢a@ DATA 55,118, 1 
141@ DATA 48,115,2 
1420 DATA 55,118, 1 
1438 DATA 6@,11@¢1 
1498 DATA 35,110,1 
145@ DATA 48,115,! 
1468 DATA 55.116,1 
1478 DATA 68.116, 1! 
1488 DATA 55,118,: 


The velocity value information only 
applies to touch-sensitive instruments 
— atouch-sensitive keyboard acts in the 
same way as a piano keyboard. If you hit 
a key hard, the note sounds loud; if you 
hit a key soft, the note sounds quiet. This 
information has to be sent even if your 
instrument is not touch-sensitive — the 
instrument will ignore the unwanted 
information. 

Returning to the four pieces of trigger- 
ing information, the first two pieces 
make up the first byte as two four-bit 
codes. The binary number 1001 means 


INVERSE 1; BRIGHT {t;AT 28,3;* PRESS ANY KEY TO STOP *; 


PAUSE 12 


‘trigger a note, and constitutes the high 
end of the byte — bits four to seven; the 
low bits constitute the channel number. 
Confusion could creep in here. As far as 
MIDI is concerned, these channels are 
numbered O to 15. You will find that 
musicians and instruments refer to them 
as 1 to 16, so dont forget to make the 
adjustment. 

lt will probably become clearer with an 
example. A byte looks like this: 
10010000 
means trigger a note (1001) on channel 
zero (OOOO)’. In decimal, the byte has the 


The second byte in the set of three 
contains anumber inthe range 1 to127, 
and relates to the note you want to 
trigger. Notes are governed by a simple 
number system, with middle C at note 
number 60. Increasing the value by 1 
will make the note increase in pitch bya 
semitone. Likewise, decreasing the 
value by 1 will lower the note by a 
semitone. 

Notes 16 and 19 represent a minor 
third (or three semitones}. Notes 30 and 
42 are an octave apart — 12 semitones. 
If you have a knowledge of music you will 
see that this system is far easier to use 
than the old one volt per octave system, 
which was analogue as opposed to 
digital. 

Although your instrument may only be 
able to be played through a keyboard, 
say, five octaves long, MIDI can trigger 
notes over more than 10 octaves. One 
interesting side-effect of this is that you 
can play music through MIDI that would 
be impossible to play directly from the 
keyboard. It depends on the type of syn- 
thesiser you have, but it's certainly worth 
a try once you are happy with the 
system. 

The third and final byte holds the 
velocity information; it should contain a 
value between 1 and 12/7. Most 
instruments, particularly those at the 
cheaper end of the market, will not be 
able to interpret this byte, but it should 
be there even if the instrument ignores it. 
A touch-sensitive synthesiser like the 
Roland JX8P, or the Yamaha DX/7, will 
interpret higher numbers as harder hit 
keys. Thus, 127 willtrigger the note with 
a maximum velocity, while 20 will trigger 
a much quieter note. The exact result will 
also depend on how the synthesiser 
itself has been programmed. 

An example of an event which will 
trigger a note could look like this: 
144,64,100 

These three bytes, when sent in suc- 
cession, will trigger E above middle C on 
any keyboard ‘listening’ on channel 1, 
with almost maximum velocity. 

Releasing a note is almost the same as 
triggering one, except that the code in 
the high bits of the first byte has to be 
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Introducing the latest 
Ampex product into 
Australia, the 230 
terminal; setting new 
standards in features 
and value-for-money. 


The 230 follows on 
from the incredibly 
popular Ampex 210. It 
is a terminal that the 
wise should consider 
when evaluating top-of- 
the-range terminals. 


Why? 


Because the 230 is super 
smart, with a 14” amber 
CRT and selectable 80 


or 132 column mode. 


It has been specially 
designed for the modern 
office, and boasts 
ergonomic styling, 
Selectric style adjustable 


The Wise Alternative 


keyboard and tilt-and- 
swivel display. 


Other outstanding 
features of the 230 


include: 


— High level 
emulations including 
the entire Ampex 
family, Televideo up 
to the 950 and the 
WYSE WY-50. 
Note: DEC 
emulations are not 
supported by the 230. 
These will be 
available in the 220 
terminal, which will 
be released soon. 


— 15 line and 64 block 
graphic symbols. 

— Two standard 80 
column display pages, 
expandable to four. 


— 32 programmable 
function keys with 
memory expandable 


to 6,400 bytes. 
— Addressable cursor 


with double high and 
wide characters and a 
four speed scroll. 

— A primary and 
auxiliary port with a 
baud rate to 38.4K. 


The Ampex 230 is 
supported throughout 
the nation by 
Datascape, Australia’s 
largest independent 
peripheral supplier. 


If you’re still not 
convinced then check 
the price. It will prove 
just how wise you are to 


select the 230. 


Mail coupon to: 
Datascape. 

sydney office: 44 Avenue Rd, 
Mosman. Tel. (02) 969 2699. 
Melbourne office: 27 Raglan 
St, South Melbourne. 

Tel. (03) 690 3622. 

| would like to know more 
about the Ampex 230 
terminal. Please 

LI send literature 

LJ call me 


Company 


Address 


DATASCAPE 


Freedom for your information 
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changed. The formula calculating the 
value of the first byte in the case of 
releasing a note ts: 

127+MIDI channel number 

The second byte holds the note num- 
ber and follows the same conventions as 
for triggering a note. 

The third byte has no real role to play in 
releasing the note, butis sent to preserve 
symmetry between triggering and 
releasing. You can send any value you 
wish, but conventionally, the byte is set 
to zero. 


tunate fact that machine code will have to 
be used for any polyphonic work, but for 
clarity’s sake the programs in this article 
have been written in Basic. 

Before you finish with the program try 
altering the values in the data 
statements, and if you have a touch- 
sensitive keyboard try altering the 
velocity byte, currently set at the max- 
imum value of 127. 

Program 2 shows how to trigger a 
chromatic scale over a five-octave range 
from MIDI. The scale starts from two 


‘MIDI is an expanding system, with more codes 
being added to control different types 
of instruments, or features within instruments 
which are being added as technology advances.’ 


To release the E above middle C 
triggered in the above example, these 
three bytes would have to be 
transmitted: 

128,64,0 

Attempting to release an untriggered 

note will have no effect. 


Programs 


For those who already have MIDI equip- 
ment, here are three MIDI programs for 
you to try. The program explanations 
should make MiDi codes clear. Program 
1 demonstrates how to trigger a chord of 
four notes and release them — you will 
ieea a polyphonic synthesiser for this 
one. Line 10 initialises the interface and 
prepares it to transmit data in MID! for- 
mat. Line 20 triggers the four notes by 
reading 12 bytes from the data 
statements in lines 100 to 130. These 
bytes are output consecutively through 
port 191 on the Spectrum and location 
56837 on the Commodore 64. if you 
understand music you should be able to 
examine the data and work out that the 
chord is C major. In any case, you should 
see that the chord has been triggered 
with maximum velocity via M!DI channel 
1. Line 30 is a delay loop and represents 
the sustain time — how long the notes 
are played for — before line 140 to 1 70, 
and releases the notes that have been 
triggered earlier. 

Having released the notes, the com- 
puters keyboard is checked for key 
presses. If no key is being pressed, line 
70 restores the data pointer to the start 
of the data and the program runs again. If 
any key ts being pressed, the program 
stops. 

Running this program may result in a 
little disappointment! The notes do not 
trigger anywhere near simultaneously, 
owing to the time taken by a Basic pro- 
gram to output 12 bytes. It is an unfor- 


octaves below middie C — note number 
36 — and the program triggers each 
number tn turn. The key numbering sys- 
tem lends itself to using simple FOR/ 
NEXT loops. The program's main loop 
runs between 36 and 96 using the value 
assigned to the variable N as the MIDI 
key number in triggering or releasing. 
Lines 30 to 50 transmit the three bytes 
of data needed to trigger a note. Line 55 
waits for a key to be pressed — if you 
press the space bar the program wiil 
stop, but any other key will release the 
note. The releasing is done in lines 60 to 
80. Line 90 is another check for 
pressing the space bar — if a different 
key is being pressed, the program loops 
back to play the next note tn the scale. 

Try substituting these alternative line 
20s: 

20 FOR n=96 TO 36 STEP -1 

or 

20 FOR n=36 TO 96 STEP 4 

The first plays the scale backwards and 
the second plays every fourth note (inter- 
vals of major thirds). 

If you want to see how many of the 
possible 10 1/2 octaves you can play on 
your synthesiser, try altering line 20 
to: 

20 FOR n=1 to 127 

In some cases, you will be triggering 
sounds of just a few hertz (cycles per 
second), and you may be able to dis- 
tinguish individual oscillations as a 
series of clicks. 

It is relatively easy to extend the basic 
MIDI principles in order to write a piece 
of serious MID! software. Program 3 is a 
simple but complete monophonic 
sequencer. As a monophonic program, it 
should work with any MIDI-compatible 
synthesiser. 

After initialisation, lines 100 to 200 
print the menu. Option 1 plays the stored 
sequence. Option 2 allows you to edit the 
sequence — when you have finished 
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is always there when you need ~ 
¢ Notepad: A full-screen, WordStar/ 


TURBO Pascal compatible text 
editor with special notepad features. 


Calculator: On-screen calculator 
capable of decimal, hexadecimal, 
and binary arithmetic. 


Calendar: Perpetual calendar with 
daily appointment schedules. 


® Dialer: Automatic dialer which takes 
numbers from its own phone 
directory or directly from the 
screen. 

¢ ASCH table. Displays the full 256- 
character ASCII alphabet in decimal 
and hexadecimal values and shows 
the corresponding IBM PC characters 
and mnemonics. 

¢ Help: An on-line help system holds 
your hand whenever you need it. 


BORLAND 


INTERNATIONAL 












| Even 

if you've 
never tried 
"programming, 
Turbo Pascal is 
designed for you. 
It’s easy to use, fun, and 
yet, at the same time, it’s 





| one of the most powerful languages available 
| for microcomputers today. That's what 
makes. it the choice of programmers, 


worldwide. 


=F ® australian distributor @ 

¢ BRISBANE ° SYDNEY * MELBOURNE « 
e AUCKLAND ¢ 

Head Office: P.O. Box 13 Ciayfield, Q. 4006 
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altering the sequence, you will need to 
run the program once more. Pressing R 
will set the computer in repeat play 
mode, and pressing R once more will 
switch off the option. Pressing F will 
make the sequence play faster, and 
pressing S will make the sequence 
play slower. 

If you choose ‘1’, the routine from line 
500 to 610 is selected. This is the core 
of the program, triggering and releasing 
all the notes, and taking care of the tim- 
ing which forms the rhythm. 

The note data is in the lines from 1000 
onwards. Some sample data has been 
given so that you can test the program, 
but by substituting your own data you 
will be able to create sequences. 

Choosing option 2 will list the data 
lines; you can now use the Basic editor to 
edit the sequence. The first data line con- 
tains a single figure — this is the number 
of notes in the sequence. All the subse- 
quent lines contain three pieces of data: 
the first is the MIDI note code (falling be- 
tween 1 and 127); the second ts the key 
velocity value (falling between 1 and 
127, although if your synthesiser is not 
touch-sensitive, this value will have no 
effect); the third is a relative note length 
(a 4 will last twice as long as a 2). The 
third piece of data is only relative 
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because F and S$ adjust the speed of 
playback. 

The program suffers slightly from the 
limitations imposed by Basic. As you saw 
earlier, it is not really possible to write 
polyphonic programs because of the 
speed limitations of the language. You 
will also find that, at higher speeds, the 
timing becomes increasingly inaccurate. 
Writing the software in machine code 
will allow you a polyphonic synthesiser 
with correct timing, but will take con- 
siderably more effort to write. 


Conclusion 


There is much, much more to MIDi than | 
can cover here. MID! is an expanding 
system, with more codes being added to 
control different types of instruments, or 
features within instruments which are 
being added as technology advances. 
At present, in addition to the informa- 
tion covered in this article, MID! is able to 
transmit data relating to ‘performance 
control’. Pitch bend is one example of 
this — most synthesisers allow the 
player to ‘bend’ the pitch of a note and 
create some of the effects heard in 
today’s pop music. MIDI also enables the 
musician to select a different sound from 
the systhesisers internal memory 


RD Binder System. 


The system ensures uniform 


Structure”. 


environmental conditions. 


“ 


Shop 371 0711, Data 


FUJI FILM 
FLOPPY DI 


BRING PEOPLE, INFORMATION 
AND MEDIA TOGETHER 


The RD (reliable and durable) Binder 
System—developed under FUJI FILM’s 
own technology—is what gives FUJI 
FILM floppy disks their incredible 
toughness and stability. It acts as the 
adhesive which binds the magnetic 
particles together and to the tape base. 


dispersion of the magnetic particles 
using a “Three Dimensional Network 


Contact Your Local Supplier 


SYDNEY: C.A.E. Electronics 621 4242, Calmar Distributors 660 2499, Caringbah 
Computer Centre 526 1515 Empire Office Supplies 560 4444, JBN Data Products 
605 8698 Manly Stationary Supplies 938 2522, R.!.0. Distributing 399-9900, 
Transcript 764 2177, BATHURST: Bathurst Computer Service (063) 31 3964, 
DUBBO: Orana Cash Registers (063) 82 5833. WOLLONGONG: Business & Leisure 
(042) 299744 MELBOURNE: Goodman Cannington 241 1341, Output Media 
544 4400 GEELONG: Systems Stationary (052) 22 2844. BRISBANE: The Byte 
3 Dffice Centre 221 5588, Servatronics 341 5340. 


(assuming It is programmable). This fea- 
ture is particularly useful when playing 
live by keeping both of the musician's 
hands free to play the instrument. 

The other main area of MIDI concerns 
the so-called ‘system exclusive’ informa- 
tion; this is the non-standard part of 
MIDi. Each manufacturer of MIDI equip- 
ment has his own 1D number, and if this 
ID byte is transmitted then the following 
information will only make sense to that 
particular manufacturers equipment. 
The most common application of this 
feature is software which enables you to 
create sounds for your instrument from 
the computer keyboard. 


This software was written using the 
SIEL MIDI computer interface, and 
will work on any system using port 
759 on the Spectrum or location 
56836 on the Commodore 64 for 
control, and port 197 on the Spec- 
trum or location 56837 on the Com- 
modore 64 for transmission. 

if your interface does not use 
these ports or locations, you will 
have to modify the OUTs in the Spec- 
trum program or the POKEs in the 
Commodore 64 program. Consult 
your machine manual for the 
correct values. 
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Our disks provide greater 
durability during repeated use, and are 
weather-proofed, ensuring peak 
performance even under severe 


i. 


ADELAIDE: Australian Business Machine Co212 3244, PERTH: W.K. Writt 4466100. 





Trade Enquiries Fusimex (02) 938 0241, 








LOOK AT THESE 
REASONS TO USE 
COMANDGLEN IN 


COMMODORE 

Commodore Family Pack 430.00 
Commodore 64 385.00 
Commodore 5X64 1250.00 
1541 Disk Drive 380.00 
802 Printer 450.00 


1701 Colour Monitor 430.00 
Plus more! 


STORAGE BOXES 


DX50 5.25 inch lockable 20.00 
DX85 5.25 inch lockable 28.00 
5.25/8 inch library boxes _—6..00 


THIS MONTHS SPECIAL 





1985 
IF YOU'RE AFTER 
AN IBM PC 


COMPATIBLE 
JUST CALL US 


PAPER 


9.5 x 1160 gsm 2000 sheets 35.00 
9.5 x 11 70 gsm 2500 sheets 50.00 
True A4 70 gsm 2500 sheets 55.00 
15 x 11 BMO 2500 sheets 35.00 
Plus multiform carbon incl. 

and carbon less 





OLYMPIA MP165 


Fast 165 CPS 
NiO mode selectable by software or switch 


DEALER ENQUIRIES 
WELCOME 


36 Campbell Drive, Wahroonga 2076. 
Ph: 487 3224 


FREE DELIVERY IN SYDNEY 
_METROPOLITAN AREA FOR ORDERS 
EXCEEDING $350 


$480.00 


MEMOREX 

SSS) SiZauneni 24.00 
SoU Des: 25 1nchi 28.00 
DSDD 5.25 inch 35.00 
SSSD 8 inch 45.00 
SSDD 8 inch 50.00 
DSDD 8 inch 55.00 
3.5 inch 65.00 
MISCELLANEOUS 


Monitor amber/sound 


35 mhz 190.00 


Xetec Interface for 
Commodores to suit most 


parallel printers 110.00 
Smart Cable Instant 
RS232 Connection 140.00 


Data Cartridges from 40.00 
Printer Cables parallel or 


Serial custom built from 30.00 
Modem to sult 
Commodore 64 
Cicada 300C 190.00 


Colour Monitor/TV 14 inch 
Remote control RGB/Pal 
input 480.00 


Also Distributors for 
MEMOREX — DISKETTES/TAPES 


CASE COMMUNICATIONS — PRINTERS 


COMMODORE 


SNAP APART. — PAPER SUPPLIES 
ADVANCE — PRINTER RIBBONS 


IMAGINEERING — SOFTWARE SUPPLIES 


Phone 7 days a week or mail orders to the above address 


* All prices include sales tax 
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What your IBM Personal Computer* 
commands, the new Facit 4511 and Facit 
4512 Serial Matrix Printers will repro- 
duce in quality letters and graphics. All 
perfect, at a speed of 160 CPS. Twice as 
fast as the IBM PC printers. 

The combination of high throughput 
with Facit quality and reliability in print- 
ing performance keep pace with profes- 
sional PC developments. Your printout 
possibilities are completed by: 


(_] printing in 9X9 matrix 

(110 or 17 pitch printing 

(_] fan-fold tractor feed, single 
sheet with friction feed 

(180 or 132 column paper width | 
(4511 or 4512 versions) 


-FACiT 


UNIT 4, 2 GEORGE PLACE, 
ARTARMON, N.S.W 2064. 
TEL. 427 3322. P.O. BOX 570, 
ARTARMON, 2064 
MELBOURNE OFFICE: 
SUITE 1, 182 ALBERT RD., SOUTH | 
MELBOURNE, VIC. 3205. 
4511 Under NSW Schools Contract 83/3286 TEL. 699 7100.7 FLEX 23g 
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PDatacare. To prevent 
unnecessary malfunctions, it 
is essential to ensure the 
environment for computers 
and word processors is clean 
and free of static build-up. The 
range of ESSELTE Datacare 
products makes this vital job 
easier. See... or call ESSELTE 
in your state. And please 
say ““SLT’’. 


| i] Or for further information: 
| 





4} ESSELTE DYMO AUSTRALIAery. ume 
Unt orporated in NSW) 


592-60 Ashford Ave., Milperra 2144. 
Phone 771 6888 


NAME 
ADDRESS 


4} ESSELTE 


(Pron. SLT) 


The World Name in Office Stationery and Support Products for the Computer Industry. 





COMPANY 


PEMBERTON ESSP- 1459 
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SPEEDING UP 
THE SPECTRUM 


The following routines will 
save processing time on 
either Spectrum: machine 
code routines to change the 
value of PROG in order to 
speed up GOTO and hence 
GO SUB, FOR NEXT loops, 
and so on; and as an 
example of this, and also of 
using string arrays instead of 
string variables, a routine for 
INPUTing data. It is rather 
lengthy but more user- 
friendly than any | have met 
in a professional Basic pro- 
gram or even most machine 
code programs. 

1) GOTO lines late in a 
Spectrum Basic program are 
slow, and make some FOR 
NEXT and other loops a 
lengthy process. If you tem- 
porarily change the system 
variable PROG to point to 
the middle of your program, 
you can hide the first part of 
the program and dramat- 
ically speed up some jumps. 

| use two machine code 
routines, ‘prognext’ and 
‘progback’ (Fig 1). Prognext 
sets PROG to the address in 
NXTLIN, which is the 
address of the next program 
line. Progback resets PROG 
to its normal value, which it 
calculates from STREAMS 
and CHANS. If you have set 
up a channel of your own, 
you will get a STATEMENT 


3ee@ LET prognant = WAR “a 

3010 LET progbeck = prognext + 16 
3830 RESTORE 350 

3040 FOR 1 = prognext TO prognext + 44) READ a1 POKE 1,a: MEXT i 
3O05¢@ DATA 42,85, 72,34,83,72,1,9,0, 201,33, 146,92,1735,6,19, 179, 48, 1, 


126,35,35 


Our monthly pot-pourri of hardware and software tips for 
popular micros. If you have a favourite tip to pass on, send it to 
‘TJ's Workshop’, 77 Glenhuntly Road, Elwood, Victona 3184. 
Please keep your contributions as concise as possible. 

We will pay $10—$25 for any tips we publish. 

APC can accept no responsibility for damage caused by using 
these tips, and readers should be advised that any hardware 
modifications may render the maker's guarantee invalid. 


LOST error report unless you 
have opened a stream to 
point to it. Both routines 
return zero and are relocat- 
able anywhere above 
RAMTOP. They are normally 
used in pairs, and there 
must be no references to 
earlier lines while PROG is 
changed. 

Fig 2 shows a typical use, 
setting up data for a new 
run. At the end of a very 
long program, the time for a 
similar loop was cut from 
288 frames to 55. 

Fig 3 shows a use in 
which there is more likely to 
be an error while PROG is 
changed, and here a safety 
device is included in case 
anyone tries to RUN with 
PROG pointing to line 2015. 

2) When a string variable 
is assigned a new value, it is 
always moved to the end of 
the variable list which is why 
string manipulation can be 
slow. 

It is often worth avoiding 
the use of a string variable 
either with, for example, 

LET k=CODE INKEY §, or 
by using a string array. Fig 3 
inputs a string of up to 30 
characters (with CAPS LOCK 
set) using the main screen. 
It uses LAST K (23560) to 
take advantage of the auto 
repeat, and is much faster 
than simpler input routines 
that use string variables. 

R Oakeshott 


3060 DATA 16,248,198, 4,79, 42,79, 92,9, 126, 254, 128,32, 6, 35, 126,254, 


40,56, 217,195, 236, 27 


Fig 1 Prognext and progback 





99700 REM set up array from data in line 90498 onwards 
9920 RESTORE USR prognexts REM computer now thinks prog starts at F925 


99725 DIM a( 100) 
9930 FOR i = 1 10 1003 READ a(i}a NEXT 1 
79490 DATA 


Fig 2 





Fig 3 
1@ REM Declare variables to get them high on list 


20 DIM a®@(3i)a LET key = @1 LET len = Of LET curs = ® 
3e@ REM 






16606 REM 

2600 REM input i@ with up to 36 chars 

2662 REM enter at 2016 to edit is 

2005 LET i® = =" 

2@1@ RANDOMISE USR prognext: GO FO 20201 REM prog points to ling 2015 

2@15 RAMDOMISE USR (USSR ‘a’+190)1 RANDOMISE USR 7148: REM it t® an error 
if you get here. Reset PROG & report STATEMENT LOST 

2020 LET a® = i@: LET len = LEN if: LET cure = leant PRINT£O}1 REM 
PRINT£E@ clears bit 5S af flags 

2625 REM 

2O3@ PRINT AT @,@$ ">"gae(TO cure) )"#°)a®@tcure+i TO Ten+l) 

2040 IF PEEK 23611,<224 THEN GOTO 2040 

2050 POKE 23611,PEEK 23611-321 LET key = PEEK 2354606: BEEP .a¢4, 40 

2052 REM 

2060 IF key >= 32 AND key <= GO THEN IF len < 30 THEN LET a®@(curea+1 TO) 
= CHR® key + af®(cure+i Td)a LET curs = cure+i1 LET len = len+isr 
GOTO 2030 

2076 IF key = 12 THEN IF curs THEN LET at (curs TO) # a®tcura+i TO}: 
LET cure = cure-1); LET Jlen = Ten-1ls GOTO 2030 

208¢@ LET cure=curs-(key=8 AND curs) +(key=? AND cures<len} 


1) REM ALHABETICAL GORY FBOUTINE 


2096 IF key<>?13 THEN GOTO 20306 
Z2@935 REM 
Zi@@ PRINT AT @,1% a8(TO len+l]} 


2i1@ LEF if“aé®(TO len) 


ALPHABETICAL 
SORT 


This routine sorts a list by 
initials (but can be 
expanded with a subroutine 
or multi-dimensioned 
arrays). The sort is arranged 
510-530 and the printed 
sort at 550-590. This listing 
is from a Sharp but needs 
little change for any Basic. 
Sort time for 400 entries 
is 24 seconds; on the Sanyo 
MBC550 it is around five 
seconds. The sort program 
takes 345 bytes plus 26 for 


roo DIM S# (2a) s51=1 
110 DIM S2$(2%> 

uk [Meld (el Gos eisai lal 
PEMMGD IP TROUT mil 


Be PRINS PRING “SE. LCI) SGRTED™ 


MENU" SPRINT = 
ADD TO LIST IPRINTIFRINT’2., LIST AS ENTERED” 





the array, and requires four 
bytes per entry (this can be 
three if the string$ does not 
have a space before the 
number). Resort varies little. 
lf it was frequent, lines 515 
and 520 could be moved to 
435, thereby creating sort 
on entry with no noticeable 
delay and instant print from 
550. 

The technique ts of 
interest rather than the pro- 
gram, as it can be used to 
good effect in many areas. 
Data can be merged from 
several sources and sorted 
on entry. 

H Parker 


H.W. PARKER EMIGHTON FOSS 


230 PRINT: [INFUT X:ON ¥% GOTO 300,400,500, 700 


WD REM CLSzPRINT™.” 


weliesieteciUnie MSI sles TO END*SFRINT 


Oo FOR St=51 70 COMmPRINT Sit+tl:" “s: INPUT 


Rio GF S6n67)=0 4 
340 NEXT Sl 

REM CLS 

A=1 


THEN 200 
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FOR S=1 10 SisFRIMT S8a¢5ts A=A+t]) 






















440 NEXT S&S 
450 INPUT “& = END : F 
460 GOTO Zuo 


REPEAT 


S10 FOR S = 1 TO Si-1 
Sis f = 450 (58(9))-45 


Sa NEXT S 
440 INFUT "SORTED L 
SS Ast: hed 


SIAL eRe 


270 PRINT S8(WirA=Arl 

S80 IF A@=24 THEN INPUT “CL 
290 NEXT & ; 

G00 Babel: IF Bo & THEN Séc 
S10 INPUT "END OF LIST °;A8:GOTO 2 


COMMODORE 
64 JOYSTICK 
READER 


This routine is a joystick 
reader. There are many 
methods of reading the joy- 
stick from Basic, but they all 
involve slow bit manipulation 
and a whole series of com- 
mands to return a simple 
value. This program is 
entirely in machine code, so 
it operates almost instan- 
taneously and returns a 
three-character string. The 
string is put into any 
specified variable; it always 
contains three characters, 
and represents the condition 


of either one of the joysticks. 


The command takes the 
form: 
10 SYS 49152,1,A$ 

In this case, the variable 
A$ would be left containing 
a string, representing the 
condition of joystick number 


43 TF A=2O THEN Abs INPUT = CONTINUE 
TAGS EF AS="R" THEN 4c 


Sud REM CUS:FRINT“.":FOik feu) TO Dk S2#(1> 


S20 Y=LEN(STR#(S))5SS8 C7 ea (2) OSE (A -V) OS The OS) 


60 FOR Se f TO LEN (G28 (B44 STEP 4: WeVAL (MIDt (SES (B.S, 4)05 FR Weo THEN ¢ 


CONTs "gA6 I aa f 





TJ'S WORKSHOP 


ee END! "sAS ITF ASS "ER" THEN 4fa 


2 NEXT J 


one (on port one). It is poss- 
ible to use any name for the 
string variable, and either 
one or two for the port num- 
ber. The data returned is 
always one of the following: 


—: No direction 
U—: 


Up only 
D—: Down only 
L—: Left only 
R—: Right only 
UL: Up & left 


UR: Up & right 
DL: Down & left 
DR: Down & right 


'F’ indicates that the fire 
button is being pressed. The 
string ULF would mean 
that the joystick was being 
pushed up and to the left, 
with the fire button being 
pressed. 

The demonstration 
program shows it in use. if 
you miss out one of the 
commas or don't use the 
exact syntax required, the 
program will halt with a syn- 


tax error. 
S Mehen 


LA REM 6H RENEE EERE KRERE ER BERR 


20 REM * 
30 REM « 
40 REM « 
30@ REM « 
6@ REM « 


STEVE’S JOYSTICK READER 


FRO REM CHEER RERHEGEEREEKKRERHEKRERHREH HEE 


B@ : 
85 AD=49152:CS=0 


90 FOR L=@ TO 21:FOR E=1 TO 7 
106 READ DA: CS=CS+DA:POKE AD,DA 


105 
110 


@362 THEN 


_LS=L_S+DA: AD=AD+1:NEXT 
READ C:CS=CS+C: IF LS<>+C THEN 
1270 LS=@:NEXT: IF CS<>3 


200 
308 


120 PRINT: PRINT’ ALL DATA COMPLETE.” 


14@ END 
150 : 
200 
210 
220 : 
302 
310 


PRINT: PRINT"DATA ERROR IN LINE"; 
PRINT 5@@+L*5: STOP 


PRINT: PRINT" THERE ARE AT LEAST TWO" 
PRINT“ERRORS IN TFHE DATA, POSSIBLY” 


320 PRINT’ INCLUDING THE LINE CHECKSUM. " 


33@ STOP 
ADD : 
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380 
205 
310 
wi S 
720 
S29 
9030 
335 
340 
~AS 
a 
TIS 
5458 
365 
3708 
375 
0B@ 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


































DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


390 
395 
608 
605 


DATA 
DATA 
DATA 
DATA 


READY. 


2@ REM READER (C) 
3@ : 


55 PRINT: PRINT 
6@ SYS 49152,2,At 
7@ PRINTSPC (4) ; As 


READY. 


AMSTRAD TEXT 
PROCESSOR 


The Amstrad CPC464 has a 
powerful resident program 
editor. Here is a short pro- 
gram which uses its facilities 
to provide a simple text 


32,253,174,201,49,240,9,958 
201 ,50,240,5,162,11,108,777 
@,3,233,49,73,1,133,492 

IAS? 72,19? 62 8.192, ene 

Be, 115,0,52,252.174, 32 ose 

1359 ,1746,133,73,132,74, 165,992 
eee 72 ss.125. 72,167 e750 78 
133,122,169,192,133,123,32,904 
158,173,104,133,123,104,133,928 
122,76,44,170,34,46,46,538 
DATA 46,34,164,10,189,0, 220,645 
41,31,133,10,96,165, 10,484 
72,41,15,133,10,169,15,455 

229 ,10,1@,170,189,122,192,922 
141,68,192,189,123,192,141,1046 
69,192,104,41,16,208,6,436 
149, 78,141,70,192, 9, 169, 907 
585 DATA 45,208, 248,45,45,85,45, 721 
68,45,45,45,76,45,85,409 
76,68,76,45,45,82,45,437 

85 ,82,68,82,40,67,41,445 

83 ,46,77,69,72,69,87, 5083 


1@ REM JOYSTICK READER DEMONSTRATION 
STEVE MEHEW, 


4@ POKE 523281,@:POKE 53280@,@:PRINTCHRS (147) 
3S@ PRINT: PRINT"PLUG JOYSTICK INTO 


8@ PRINTCHR#(145)3;:GOTO 40 


1985 


PORT 2" 


processor. 
Each line of input text 
must be preceded by an 
apostrophe, and the last line 
of text must be finished by 
pressing the ENTER key. 
This line must not be sub- 
sequently edited. 
H Pitcher 


10 INPUT"Enter c/d/e/p/s to create, display, edit, print or save the text: ",a$ 


15 IF a$="c" THEN GOSUB 45 rauto 100 


20 IF af="d" THEN stream=0 :GOSUB 50 :GOT0O 55 


25 IF af]e"e” THEN GOSUB 45 1:LIST i00- 
30 IF a$e"p" THEN stream=B 16070 55 


35 IF a$="s" THEN INPUT"Enter filename: ",## :SAVE #8 :GOTO 80 


40 GOTO i6 


45 KEY 139, CHRS$ (2046) +CHR$(13) 
50 MODE 2 : INK 0,25 1INK 1,0 1+RETURN 
35 12900 


60 WHILE PEEK(i1¢>192 risi+i :WEND 
65 ititi :n=PEEK (i) 


75 PRINT@stream :1F m<>206 THEN 40 ELSE END 


BO KEY 139,CHRS$(13) i1MODE 1 : INK 0,1 : INK 1,24 +END 


BBC OS CALLS 


These hints and tips have 
many uses, both from Basic 
and machine code, and can 
also be used as a method of 
program protection. 
OSBYTE calls on the BBC: 
*FX 200,x where x is 
O-normal break & escape 
1-escape disenabled 


7O WHILE 3i<n AND n<164 :PRINTWstream,CHRS(n); :i=itl rm=PEEK (i) :WEND 





2-break clears memory 
3-esc disenabled & break 
clears memory 

*FX 201,1 disenables 
keyboard. 

*FEX 201,0 re-enables 
keyboard. 

*FX 138,0,x inserts ASCII 
value x into character buffer. 
x=128 gives function key O 
so that: 


1e modelling 
power on your desk. -. 


Mastermodeller starts where Lotus ends. 


Microcomputer spreadsheet and modelling programs 
have revolutionised financial modelling. But none could rival 
the power of a mainframe modelling system. 

Until Mastermodeller. 

Mastermodeller really exploits the power of modern 
16 bit business micros. A complete 5th generation modelling 
language that gives you complete control over modelling and 
reporting. Fast. Easily” 
@ The command structure is like English. There are no 
obscure command codes to learn. 
@ Consolidation can be created graphically — you set up the 
structure, the machine does all the coding. Automatically. 
@ Report generation is easy and flexible. You define on the 
screen what the report should look like. Mastermodeller does 
the coding. 
M@ Mastermodeller can accept data directly from spreadsheet 
and database files. Including direct access to Lotus, dBase II 
and Micromodeller. 
lM Goal seeking or backward iteration capability. 
@ Powerful NPV, IRR and conditional logic functions. 
@ Unlimited use of variables and ONERROR. 

Sound interesting? To get a hands-on demonstration of 





Glover & Assoc. 5327 






Mastermodeller, call Intelligence Australia today. It’s a lot Intelligence 
cheaper than a mainframe. And takes up a lot less desk space. BTN eh estemcettet Chinnendala Nawaeaee 
Mastermodeller runs on IBM PC, IBM compatible, (02) 699 3877 TLX: 25331 
: iri ; Melbourne: 123 Moray Street South Melbourne VIC 3205 
DEC, Hewlett-Packard, Wang, Sirius and Apricot Ca ROERGRREL CI t8097 
microcomputers. Brisbane: (07) 343 9122 Perth: (09) 322 1677 
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WHEN YOUR COMPUTER 
BREAKS DOWN IT WILL | 
COST YOU TIME AND 
MONEY. 


YOUR COMPUTER WILL BREAK DOWN. | 


| After all your computer is a complex piece of electronic 

| equipment. Eventually something will fail. With our 

| service contract we guarantee you will'‘never be without a 
computer for more than 24 hours. 


With our exclusive NO CLAIM BONUS service contract | 
you can save up to 40% p.a. Our service contract also 
includes a quarterly preventative maintenance on the 

system covered, FREE of charge. This ensures your 

system is Operating to the manufacturers specifications. 

We are well stocked with spare parts therefore most 
problems are solved faster. 





| For further information ring our expert staff on (02) 427 0314 now before it’s 
too late. 


_ SCARLAN 
S COMPUTER SERVICES 


. a, | ‘ 
4 1 | ' SCARLAN PTY. LTD. (INC. IN N.S.W.) 
; REAR 229 BURNS BAY RD., 
LANE COVE WEST. 2066. 








L. i LL, _<_§$_§_§_ SF a. 
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of tricking the system to 


| __1J’S WORKSHOP __| 


10 *KEY O *."“MCHAIN™ 

20 *FX 138,0,128 

30 END 
will catalogue the disk and 
type chain ready for another 
program. 
*FX 211,channel number — 
this redefines the channel 
number for the BELL char- 
acter {& COPY KEY) 
-default=3. 
*FX 212,amplitude or env. 
number 

— for env:-(ENV-1)*8 
AND 255 

— for sound:-(VOL-1)*8 
AND 255 
For example, *FX 212,216 
gives softer bell (VOL= —4) 
:default=144 
*FX213,freq. Bell frequency: 
default=101 
*FX 214,duration. Bell dura- 
tion: default=7. 
*FX 219,ASCII Define TAB 
key: default=9. 





ATARI 
ASSEMBLER 


The Atari assembier-editor 
lacks an important feature — 
the ability to direct output to 


| the printer. This feature 


would be very useful if, for 
example, you wanted to use 
the built-in disassembler to 
disassemble a large block of 
memory. !t would be nice if 
you could dump the whole 
disassembly listing to your 
printer, to be perused at 
your leisure. Or if you were 
debugging your program 
using the TRACE command, 
to have a printed copy of the 
trace listing. 

Fortunately there is a way 


ra 


= ——_ 





*FEX 220,ASCII Define ESC 
key: default=3 2. 
*FX 247,76 
*FX 248,.lo 
*EX 249,h' 

These redefine the BREAK 
key’s vector, and can be 
used to jump to the user's 


own routine in the computer. 


*FX 255,8-15 mode 
number+8 on break. 
Memory locations: 
?&355 current mode number. 
?& 350,7&351 — start of 
screen memory as seen by 
6845 chip. These vary as 
the screen ts scrolled. 
~l&3C2 gives the execution 
address of a tape program. 
“l&3BE gives the load 
address of a tape program. 
Finally, $&3B2 gives the 
last used file name, again 
only on tape. 
M Warriner 


divert the output meant for 
the screen to your printer 
instead. While in debug 
mode type: 

C346<A6,EE 

This substitutes the 
address of the putbyte sub- 
routine of the printer handler 
for the putbyte subroutine of 
the display handler. When- 
ever the assembler-editor 
tries to print a character on 
the screen, it will appear on 
the printer instead. 

To redivert output to the 
screen, type in the following 
in debug mode: 
C346<A3,F6 

This puts the address of 
the putbyte subroutine of 
the display handler back into 
its proper place. 

H Hsu 











CICADA 


ax ™ PHONE 


o @ ¥ 


i] OATS of MOE 


R 






- ANSWER 
@-» y 6 
GAyL4e Cae 


oR 


“CICADA” 
RANGE OF 


-DATA MODEMS 


LOLOOCE DED | 


-LINE ISOLATION UNITS 


Stand Alone or built into your equipment 


- LINE ISOLATION XFORMERS 


* ALL DESIGNS FULLY TELECOM APPROVED 


For all enquiries please contact — 
CENTRE INDUSTRIES 


ELECTRONICS & 
TELECOMMUNICATIONS 
EXPERTISE 

187 Allambie Road, Allambie Heights, NSW 2100 


Telephone (02)4515555 After Hours (02) 451 6244 
Telex AA 22671 
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as a 


Everything you 
would expect from 

| a top quality 

| personal computer... 


except 
the price tag. 


The PC designed for a hard day’s work 





Ask any hard working businessman or woman what they want from a 
personal computer and one requirement will stand out above all others... 
RELIABILITY. 

The PC123 system is designed with this in mind. Using only the finest 
quality components and years of practical know-how, we have created a 
powerful versatile PC with in-built reliability. 

PC123 is ready to work as long and as hard as you are. 

PC123 has a huge range of business applications — stock records and book: 
keeping tasks through to the most complex market analysis, word processing 
or accounting systems. The list of compatible IBM software is almost endless, 
allowing you to easily tailor-make a system specifically to your needs and your 
budget. 

PC123 is equally at home in a large organisation or a small business. 

The system offers today’s forward-thinking small businessman a competitive 
edge through quick, easy access to sales, marketing and financial data. 


PC123 is manufactured by Taiwan's largest company, taking advantage of 
their vast technical and financial resources and manufacturing know-how plus 
extensive long-term R & D carried out by top engineers in their US. 
subsidiaries. 


DEALERS, DISTRIBUTORS, OEM ENQUIRIES WELCOME 


micro station 


DISTRIBUTORS FOR QUALITY MICRO COMPUTERS AND PERIPHERALS 


Level 12, 95-99 York Street, Sydney, NSW. 2000 
Telephone (02) 29 1311, (02) 290 1514. Tlx. 27585. 
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Standard Features 

¢ 8088 processor with 8087 socket 

e 128K RAM expandable to 768K 

¢ Colour graphics card with TTL and NTSC 
output 

e 1 parallel port and 1 serial port 

e 2 slim line disk drives — 720K 

e MS DOS 2.11 plus manual 


Options 
¢ 10 MB hard disk 
e Chinese character adaptor 


Compatability 

e JBM hardware and software 

e Runs Lotus 123, Open Access, Flight Simulator, 
Framework, PFS, dBase ll, under PC DOS, 
concurrent PC DOS and thousands more 

* * Special for limited period only — high quality, high 

resolution 640 x 720 dots RGB monitor at below 

cost: $450 excluding tax. 

WARRANTY ONE YEAR ON PARTS, SIX MONTHS ON LABOUR 

Now available at the following fine computer outlets: 

TOWNVIEW COMPUTER SYSTEM (049) 43-3726 (Newcastle) 

JBC COMPUTING (071) 44-5870 (Sunshine Coast) 

STEVES COMMUNICATIONS (062) 80-6877 (Canberra) 

AUTOMATION STATHAM (02) 709-4144 (Sydney) 


r PLEASE SEND ME THE Wes INFORMATION q 

| ON PC 123. l 

! | 
NE (pgtste Dea... a cae eee aR our Mee tc econ ree «meee 

[ 

| AdGreSS.... eT gr a eee I 

i Postcode.............. | 
Phone l 


eg i ee 











Borland International's Turbo Pascal was given a warm reception when it was first announced — 
if only for its price. Tanj Bennett considers whether its welcome was deserved. 


Turbo Pascal (TP) is a compiler designed 
solely for use with a personal computer. 
In addition to converting Pascal pro- 
grams into machine code, it acts as a 
user interface between edit and compila- 
tion, and includes a useful editor whichis 
closely linked to the compiler. Borland 
sells TP for CP/M, CP/M-86 and MS- 
DOS. 

This review is based on the MS-DOS 
version, running on a Sirius. If the 
manual is accurate, the CP/M-86 ver- 
sion is closely related, while the CP/M 
version lacks a few features but is stil 
fairly complete. 

Probably every micro owner has seen 
or used Basic computer programs. Basic 
is an ‘interpreter, which means that it 
operates in only two steps: you type in 
the program, and then the computer 
runs what you typed. It is called an inter- 
preter because the Basic language you 
type In ts not the same as the machine 
code language built into the hardware, so 
an interpretation from Basic to machine 
code ts occurring as the program runs. 
This principle applies to most 
computer languages. 

Compilers work by planning every- 
thing in advance. They must work 
through the typed program (the ‘source’, 
planning the space for all the data and 
variables, and preparing the interpreta- 
tion of the statements as machine code. 
The result is tied together with a ‘run- 
time library — machine code and data 
prepared for such things as reading disk 
files or calculating exponentials —and 
the whole result is a program ready to 
run(the object). This is generally stored 
on disk and called up to run whenever 
needed. The compilation activity makes 
programming a three-stage effort: type 
the source program, compile source into 
the object, and run. 


The object program can be re-run any 
number of times, independently of the 
first two stages, and can be sold as a 
product separate from the source. The 
neatness of the source, the length of 
variables, or the comments, have no 
effect on the way the data is spaced out 
or the machine code is prepared, so good 
style costs nothing when the program is 
in use. 


Starting up 


Turbo Pascal comes on a single diskette, 
with a manual and newsletter sheets. An 
installation program, Tinst, is provided to 
tailor the keyboard and screen control for 
a variety of terminals; the range is wide 
and the tailoring seems effective. My 
copy came properly set up for the Sirius. 
If you need a terminal which is not on 
Borland’s list of more than 20 common 
types, the program will allow you to 
specify a new type. A printing program is 
also on the diskette which will paginate 
your text, supply line numbers, and 
underline keywords. 

When you have checked that Borland 
has shipped the proper keyboard and 
screen definition, you are ready to begin 
with TP. 

TP takes control of the screen and 
keyboard. It asks 1f you want to load error 
messages (so that it can explain pro- 
blems, instead of just giving an error 
number.) Unless you are cramped for 
memory, answer ‘y’. Next, the main 
menu comes up. All TP’s menus use 
single keystrokes, which are brightened, 
and the menus are generally good but 
you do need to read the manual! before 
using some of the options. Response !s 
as fast as the screen can be written. 

To begin programming you will need a 
work file — that is, aSource program text. 


You can name this by using the W option. 
lf you type E for edit when you have no 
work file, TP will first ask you for a work 
file, then switch to editing. 

Borland claims that its editing is based 
on a subset of WordStar. It is a fairly 
good full-screen editor but not a word 
processor, as it lacks any formatting con- 
trol. The features include searching, 
replacement, auto-indent, block oper- 
ations, and reads and writes to outside 
files. It is a little slow and sometimes 
clumsy to use. The tab function deserves 
special mention for peculiarity. Tab stops 
are defined by the words in the preced- 
ing line. This is presumably intended to 
give an attractive layout, but is likely to be 
exasperating if you are accustomed to 
any other editor. It is interesting that 
none of the example texts provided by 
Borland are laid out using tab stops like 
these! The redeeming feature of the 
editor is the close tie it has to the con- 
piler, and on balance it serves its 
purpose. 

All the editors text must fit into 
memory. TP is unusually small, requiring 
around 50k of RAM for non-text pur- 
poses. With a 128k Sirius about 48k is 
left for text: the editor warns you just 
before you reach the end of memory. The 
compiler has several techniques, such as 
including subordinate files or structuring 
a program as a set of overiays, which 
should allow you to reorganise a pro- 
gram to avoid this limit. There is a limit of 
64k on the size of your text file irrespec- 
tive of how much memory your com- 
puter may have, and a limit of 64k on the 
object program which can only be 
escaped through overlays. 


Compiling 


When you have prepared a program, you 
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exit from the editor back to the main 
menu, and you might wish to save the 
program before running it. Saving a pro- 
gram takes one keystroke and a normal 
length of time to write the file to disk. TP 
does rename the last version to a .BAK 
extension as a backup file in case you 
regret a change. 

TP can compile a program either to 
memory or to disk. When TP is started, it 
takes the available memory and 
organises it for its own purposes. The 
editor requires each source file to fit 
within memory, and so does the com- 
piler — in fact, tt seems reasonabie to 
assume that the compiler and editor 
share the text. If you have enough space 
left over, the compiler will place the 
object code in memory as well. This 
mode of compilation is very quick — ona 
Sirius the compiler regularly compiles at 
2500 lines per minute (around 1000 
characters per second). 

Of course, you can't hold an arbitrarily 
large program in memory. On the Sirius, 
a program of 600 to 700 lines is the 
largest that fits; to go beyond this, you 
must compile programs to disk. The Calc 
example program supplied by Borland 
runs to more than 1200 lines and com- 
piles at a slower 600 lines per minute. 
This figure is disk-limited, since a trial 
with a fast ‘fixed’ disk ran nearly as fast 
as compiling to memory. 
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Figure 1 Three new Benchmark tests 
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The option of compiling to disk is 
manually selected. One neat trick is that 
if you have successfully compiled a pro- 
gram to memory and then decide to com- 
pile it to disk, TP detects that it has the 
compilation in memory and writes it 
directly to disk without recompilation. 

The slower compilation to disk can be 
frustrating with longer programs. TP 
only compiles up to the first error. Each 
time it compiles, it starts from the begin- 
ning. When an error is found, an error 
message is displayed. You are asked to 
press a key, and the mode swaps into the 
editor with the cursor at the position of 
the error {the message disappears, so 
make sure you read it). The messages are 
usually appropriate, although there are 
times when the real problem is not 
obvious to the compiler and it stops in 
confusion, so you may need to hunt 
backwards to find the true problem. This 
is not Borland’s fault: it occurs with all 
Pascal compilers. 

TP produces only .COM files (.CMD for 
CP/M-86) which are complete pro- 
grams. These generally load faster than 
.EXE programs and are advantageous as 
long as the compiler can produce them. 
There is no way of using TP to produce 
object modules for later linkage into 
complete programs, and only the most 
rudimentary of mechanisms for making 
use of outside objects from TP programs. 


somentinbers := 
someniunbers : 


somnenumbers — 
= somenumbers + (Cj4s 


There is a mechanism for planting 
machine code in-line within TP pro- 
grams, but unless you are very fond of 
hexadecimal numbers this is not a 
useful method. 


Documentation 


TP comes with a manual and some exam- 
ples. The manual is paperback, 300 
pages thick, mostly written for version 
one but with about 40 pages of appendix 
to describe version two. Each section has 
a table of contents and an index. The 
manual is written in more or less the 
order you need to get started. It includes 
a description of the editor, the installa- 
tion program, the Pascal language, and 
the appendices describe extensions to 
the language or the system. | have mainly 
used the book for reference, for which 
the index proved rather weak, although 
the required information was usually 
there somewhere. 

The examples consist of one medium- 
sized program for a toy spreadsheet and 
a few smaller examples of how to call into 
the MS-DOS operating system. The 
spreadsheet is the most important since 
its the most interesting to try, and uses 
the widest variety of TP features. 
However, the program as supplied sup- 
ports only 20 rows and six columns, so 
you can't even squeeze your home finan 
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OLIVETTI/AT&T M24 PC 


Yes! The finest alternative yet. Born of the 
most important partnership in the history 
of computing. 

A fast, flexible, reliable personal computer 
that is much more than just a superior 
piece of hardware. 
Behinditisacommitmentto abetter way of 
managing information and communications. 
One that can pay off handsomely in in- 
creased productivity and profits: Because 
it is designed to be flexible enough to meet 
all your business needs - today and in the 
future. Fe 
Whether you use it as a stand-alone work 
station or ina fully integrated system, you'll 
find the M24 a high performance machine. 
And a hard working addition to your office. 


Its faster processing and high resolution 
graphics will help make any computer task 
a computing pleasure. In addition, you can 
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expansion slots. More options for future 
growth. 
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ing. Word processing. Inventory. The Olivetti [7 
-AT&T M24PC does it all. E 
And its flexibility means that when it’s time 
to expand, the M24 will actually make your 
computer growing pains painless. 
Now the Olivetti-AT&T PC is ready for | 
business. 
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program reference; | 
var j,k:integer; 
procedure refer5 (vart:integer); 
begin 

j:=l 
end; 
procedure refer4 (var t:integer); 
begin 

refer5S (i) 
end; 
procedure refer3 (var i:integer); 
begin 

refer4 (i) 
end; 
procedure refer2 (vari:integer); 
begin 

refer3 (i) 
end; 
procedure refer! (vari:integer); 
begin 

refer2 (i) 
end: 
begin 

writeln (‘s’); 

j:=0; 

fork := 1to10000do 

refer] (3); 

writeln (‘e’) 

end. 





program literalassign; 

yar },k,l:integer; 

begin 
writeln (‘s’); 
fork := 1 to 10000 do 

forj:=1tol10do1:=0; 

writeln (‘e’) 

end. 





program equalif; 

var j,k, l:integer; 

begin 
writeln (‘s’); 
fork:= 1 to 10000 do 

forj:=1tol0do 
ifj}<6then!:= 1 
else1:=0; 

writeln (‘e') 

end. 


program unequalif; 

var j,k,l:integer; 

begin 
writeln (‘s’); 
fork :=1to 10000 do 

forj:= 1tol0do 
ifj<2then1:=1 
else 1:=0, 

writeln (‘e’) 

end. 


Figure 2 A complete listing of the APC Pascal Benchmarks suite devised by Chris Sadler 
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program whileloop: 
var },k:integer; 
begin 

writeln(‘s’); 


je= 4, 
while} <= 10doj:=j+1 
end; 
writeln(‘e’) 
end. 











program repeatloop; 
var },k:integer; 





begin 
writeln (‘s’); 
fork:= 1to 10000do 
begin 
jals 
repeat 
p= j+1 
until} > 10; 
end; 
writeln (‘e’) 
end. 


program maths; 
var k:inte ger; 
x, y:real; 
begin 
writeln (‘s’); 
fork: = 1 to 1000 do 
begin 
x:=@ sin(k); 
y:=exp(x) 
end; 
writeln (‘e’) 
end. 





program vector; 
var j,K:integer; 
matrix:array{0..10]ofinteger; 
begin 
writeln (‘s’); 
matrix[O] :=0; 
fork:= 1 to 10000 do 
forj:=1to10do 
matrix[j]:= matrix[j—1]; 
writeln (‘e’) 
end. 


program realalgebra; 
var k:integer, 
x:real: 
begin 
writeln(‘s’); 
fork:= 1 to 10000 do 
x:= k/k&kK+k-—k; 
writeln (‘e’) 
end. 








program value; 
var },k:integer; 
procedure valueS(1:integer); 
begin 
j:=1 
end; 
procedure value4 (i:integer); 
begin 
valueS (i) 
end; 
procedure value3 (i:integer); 
begin 
value4 (1) 
end; 
procedure value? (i:integer); 
begin 
value3 (1) 
end; 
procedure value] (1:integer). 
begin 
value2 (i) 
end: 
begin 
writeln (‘s’); 
y:= 0; 
fork := 1 to 10000 do | 
value] (j); 
writeln (‘e’) 
end. 


program noparameters; 
var j,K:integer; 
procedure none5S, 
begin 
ji=l 
end; 
procedure none4; 
begin 
none5 
end; 
procedure none3; 
begin 
none4 
end; 
procedure none2; 
begin 
none3 
end: 
procedure none]; 
begin 
none2 
end; 
begin 
writeln (‘s’); 
j:=0; 
fork := 1 to 10000do 
nonel; 
writeln (‘e’) 
end. 














program memoryaccess; 
var j,k,l:integer; 


begin 
writeln (‘s’); 
fork := 1 to 10000 do 
forj:=1toi0dol:=]; 
writeln (‘e’) 
end. 


end. 


ces onto it. If you are already familiar with 
Pascal, you might consider it to be a use- 
ful starting point for creating a better 
spreadsheet. The one thing it does 
immediately demonstrate is the nice 
screen control you can achieve with TP 
built-in functions. All the examples 
worked first time, although the Calc pro- 
gram does contain a number of bugs. 


Performance 


The real test of acompiler is the quality of 
programs that can be developed with it. | 
compared it with the Microsoft Pascal 
version 3.11 (last year’s version) which 
is fairly widely used and several times 
more expensive. Turbo Pascal begins 
with a head start — its run-time library. 
The library helps with filing, floating- 
point arithmetic, screen handling, start- 
ing and stopping the program, and so 
on. 

TP’s library is written in assembler and 
occupies around 9.5k of space. This 
9.5k is apparently an identical copy of 
the first 9.5k of the TP program itself, 
which becomes the first part of any 
.COM generated by TP. For MS Pascal, 
the library is approximately 26k of code 
which is taken from a separate disk file. 
With that extra 16k Microsoft provides 
more filing facilities, powerful floating 
point arithmetic compatible with the 
8087, and automatic assignment of pro- 
gram parameters. 

Three new tests (fig 1) have been 
added to the existing APC Benchmarks 
(fig 2) and merged into one program for 
convenience. Two of these tests check 
important features of Pascal not found in 
the original Benchmarks. Structured 
variables are records which may contain 
a mixture of characters, integers, reals, or 
other variables. The ‘move’ test checks 
the assignment of one such structure to 
another. Sets are bit maps which can be 
used to model classic set operations 
such as union intersection and disjunc- 
tion. The ‘sets’ test gives a work-out to 
three of the more important set 
operations. The third new test, ‘opts’, is 
to find out whether the compiler is clever 
enough to do any optimisations. This test 
contains a variety of common oppor- 
tunities for a clever compiler to reduce 
the amount of work needed in a program, 


program forloop; 
var j,k: integer; 
begin 
writein (‘s’); 
fork := 1 to 10000 do 
for}:=1to1l0do; 
writeln (‘e’) 


var k:integer; 
x:real; 
begin 
writein (‘s’); 


writeln (‘e’) 
end. 


mainly by recognising expressions and 
variables which can be used twice or 
held in registers. 

The Benchmarks were run with 
equivalent run-time checking. The com- 
piler switches were the default (no 
switches chosen) for Turbo Pascal, 
which corresponds to the selection of a 
stack overflow check for MS Pascal. 
With the exception of the sets test, TP 
trailed in all sections. In all tests which do 
not use the run-time library, TP was 
about 30 to 40 per cent slower. In float- 
ing point, the ratio was similar, even 
though MS Pascal calculates to a higher 
precision and takes on overheads to 
ensure compatibility with the 8087 
standard. Both compilers provide binary 
arithmetic, not decimal. 

Only in the sets test was TP (very 
much) the faster. The code size for the 
test itself (subtracting the run-time lib- 
rary) was 2512 bytes for Turbo Pascal 
and 1716 for Microsoft Pascal. An 
inspection of the object code under 
debug revealed that TP does not perform 
any optimisation. 

Overall, the .COM file produced by TP 
was 11,838 bytes long and ran the suite 
of tests in a total of 304.5 seconds, 
excluding load time. The .EXE file pro- 
duced by MS Pascal was 35,414 bytes 
long and ran in a total of 263.7 seconds, 
excluding load time. Unless you are plan- 
ning to write programs of 5000 lines or 
more, the finished Turbo program is 
likely to be smaller. If your program has a 
lot of calculations, in Turbo Pascal it may 
be slower and less accurate. For small 
programs TP is a clear winner, with its 
convenient development environment, 
compact overall programs and useful 
speed. 

Both Benchmarks were run with stack 
check enabled. TP also provides range 
checking, plus a selection of switches for 
the control of I[/O error handling and 
operator interrupts from the keyboard; 
these worked effectively. When errors 
are detected, the program prints an error 
type number and the program counter at 
which the failure occurred. If you are run- 
ning from memory under TP control, TP 
immediately starts searching your 
source for the equivalent position. If you 
were running a .COM file, you could 
invoke TP, select the source as a work 


program realarithmetic; 


fork := 1to 10000do 
x:=k/2w3+4-5S, 


program magnifier; 
vark: integer; 
begin 
writeln(‘s’); 
fork := ito 10000 do, 
writeln (‘e’) 
end. 





file, and ask TP to find the program coun- 
ter. You must look up the error type num- 
ber in the manual for an explanation. 


Standardisation 


There must be something missing, 
you're thinking, so maybe it isnt real 
Pascal? Yes, in the sense that it is not 
quite standard (neither Jenson and 
Wirth 6192 nor BSO versions) but no, in 
the sense that this is an implementation 
of a powerful member of the Pascal 
family with many extensions. Let's look 
at the standard features which are 
missing: 

Get and Put Boriand has not provided 
accessible file buffers, so Get, Put, and 
file pointer types are not available. The 
explanation given is that you can do the 
same things more conveniently with 
Read and Write, which ts true: It does 
wonders for keeping the run-time library 
small (these can be expensive to imple- 
ment). This has affected about half the 
programs which | tried to port to Turbo 
from other Pascals. 

No functional or procedural para- 
meters This is one of the more tricky and 
rarely used parts of Pascal, and many 
compilers do not implement it. You can 
stimulate these with a CASE switch to 
select which procedure or function to 
call. 

String width on writing in standard 
Pascal, you can use the record type 
Istring = RECORD 


len O.. stringTop; 

S : PACKED ARRAY [1.. 
string Top] OF char; 

END; 


to do string processing. It is not quite as 
powerful as the string facilities buiit into 
Turbo or other Pascais, but it does have 
the advantage of portability. 

A key part of this technique ts the use 
of the Write statement 
Write ( sString.s : aString.len); 
to write a string neatly trimmed to its 
proper length. Unfortunately this does 
not work correctly with TP, which always 
prints the whole string. 
No program parameters You should 
be able to declare file parameters in the 
program statement. TP allows you to put 
whatever you like in the program 
parameters, but ignores it. You are 
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expected to control your own file 
assignments, though there are built-in 
connections to the console and printer 
which do not require any effort. 

Errors not caught in the WITH and 
FOR statements WITH was designed 
as a form of optimisation hint but TP uses 
it only aS a convenient shorthand. 
Therefore, TP does not complain if you 
change the location of the WITH struc- 
ture within the WITH statement, as is 
gratuitously done in the: Calc examples 
from Borland. The Calc program also 
shows FOR loops with non-local control 
variables. In Pascal and some other 
languages the value of the control vari- 
able is undefined at the finish of the 
loop, so the control variable must be 
local to limit the potential for mistakes. 
Keyword ELSE is used where the stan- 
dard will use OTHERWISE for the branch 
on the CASE statement which catches all 
non-specific cases. 

Borland’s attitude to standards seems 
to be ‘use the standard except where we 
don tlike it’ | disagree. The usefulness of 
a Pascal standard lies in the transfer of 
programs between machines, and as a 
common ground for teaching or sharing 
programs. Unfortunately Borland has 
clipped a few important corners off the 
standard, just enough to prevent practi- 
cal use of standard programs. You will 
need to change programs you find in 
textbooks, and may have trouble with 
programs you give to other people. 


Beyond the standard 


Borland has provided a large and useful 
set of extensions; the outstanding exten- 
sions are in the declaration area. Con- 
stant, Type and Variable sections can be 
in mixed order, and constants can be 
assigned to be of any type. This has been 
elegantly done. You should have no trou- 
ble creating tables or lists of constants, 
which ts a major problem with 
standard Pascal. 

This is a form of string handling similar 
to UCSD Pascal. There are operators for 
searching, comparing, extracting and 
concatenating strings. String input and 
output facilities are provided. 

The filing facilities include random 
access to files. The Reset operation 
opens a file for Write as well as Read 
(without deleting the file, as ReWrite 
would) so that files can be edited. There 
is an important limit to random access, 
the seek pointer. You may Assign new 
files and Close old files, so your pro- 
grams can work with many files and 
change among them. 

Various ‘type escapes are provided. 
One of the features of Pascal is that every 
variable has a type classification, and like 
apples and oranges they are kept dis- 
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tinct. The purpose of this is to help pre- 
vent logical errors (the compiler will 
helpfully prevent you from adding apples 
into the oranges) and does annoy some 
people by forcing them to plan ahead. 
However, it cannot be denied that some- 
times, as you plan to make fruit salad, the 
rules must be relaxed. TP will allow you 
to specify that apples be considered as 
oranges, or to pass both as parameters to 
@ procedure expecting fruit. 

The screen control facilities include 
cursor positioning, insert line, delete line, 
clear screen, and normal/bright intensity 
control. The screen controls for your pro- 
grams are the same as those used by 
TP’s editor, and are changed using the 
Tinst program. These are fast and 
effective. 

Extensions for machine control pro- 
vide access to I/O ports, and a memory 
array allows you to access any byte in 
memory. TP uses 32-bit pointers so you 
can use all the memory in your machine. 
There is a mechanism provided for using 
software interrupts; these allow you to 
get direct access to the operating sys- 
tem, BIOS, and OS extensions such as 
graphics. You can embed machine code 
within your programs, but this is 
minimally supported and practical only 
for very short Sequences. 

For structuring large programs you 
can include standard procedures or 
declarations which you need to use in 
many programs. An overlay mechanism 
is provided to allow you to create a pro- 
gram with several phases, where the 
code for only one phase is in RAM at any 
time and each is pulled from disk as 


Benchmarks 


Magnifier 

FOR loop 
WHILE loop 
REPEAT loop 
Literal 
Memory 

Real arithmetic 


Real algebra 


Vector access 

IF, balanced 
Procedure calls 
IF, unbalanced 
Call by value 
Call by reference 


Transcendentals 
Structure move 
Set operations 
Optimisables 


All results are in seconds 


Turbo Pascal 2.0 


required. All overlaid code gan share a 
common base of data and subroutines. 

Calling outside assembler programs 
looked even more primitive than the call 
facility in Basic. In practice | found that | 
didn't need assembler, especially since 
direct software interrupts can be done 
within TP. 


Problems 


TP is a robust program, but it does have 
errors and annoyances: for example, the 
cancellation of type-ahead on the con- 
sole input file. TP offers either line-edited 
input (allowing you to erase and re-type 
before the carriage return) with echo, or 
direct input without echo. For most 
casual input the line-edited input would 
be the obvious choice — but for some 
strange reason, TP wipes out all type- 
ahead for this mode. If you work with a 
computer with a type-ahead buffer this 
becomes aggravating, as it is second 
nature to type ahead when using 
familiar programs. 

TP provides only 16-bit signed 
integers and so the seek pointer in theory 
stops at 32k records. Some types of file 
have many records so the 32k limit may 
be awkward. The solution is to use 
software interrupts direct to the OS if you 
need advanced filing. 

It should be a simple matter for 
Borland to close open files at the end of a 
program, which most Pascals do. 

If you use __ (underscore) to separate 
words within identifiers, the word search 
feature in the editor (which should only 
match complete words to the pattern you 


MS-Pascal 3.11 


87 
(1 1-digit) 
77 


64 
(15-digit) 
59 
(precision) (precision) 
3.9 
So. 1 


3.6 
(16-bit pointer) 
58 
6 


46 
1.8 


laa 
ik2 -S 
Z.5 
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provide) sometimes treats it as a space. 
Therefore, a word search for ‘two’ will 
match at two__words, although a word 
search for ‘two__words will not match 
‘two words. 


The ideal 


Apart from fixing the bugs, what more 
could you expect from Turbo Pascal? 
Here are a few things to yearn for. 

A fast syntax check for programs too 
big to compile to memory. 

Unattended operation. At the moment, 
TP is entirely interactive. Suppose you 
have a standard procedure to ask the 
date, and you change It to accept US for- 
mat as well as Australian. If you have 10 
programs which include that procedure, 
you can't create a batch file to recompile 
them all. You have todo them one by one, 
interactively. 

A debugging switch to catch refer- 
ences to heap records which have 
been deleted. 

DOS-2 filing. TP at the moment uses 
only DOS 1.25 features. If you wish to 
use files in a DOS 2.0 or 2.11 system, 
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you must either code your own inter- 
faces to DOS and ignore TP’s filing, or 
ensure that all the files you need are in 
the current directory. 


Learning 


TP must be one of the best compilers 
available for people learning their first 
compiled language. Results are 
immediate and TP can protect itself 
against mistakes. However, there are 
some cautions. All Pascals are non- 
standard to some extent, but TP is one of 
the few | have seen which leaves out 
parts of the standard important for prac- 
tical programs. Hence, you will come to 
depend on features which might not be 
available on other compilers or 
machines. 

The second problem with using TP ts 
that the manual is not sufficient for 
beginners. It is a good idea to work witha 
book designed for teaching rather than 
reference, and keep in mind that exam- 
ples in. standard Pascal may need 
changes for TP. 

There ts also a more expensive version 


($149) which makes use of the 8087 
chip for arithmetic, which is better and 
faster than the (incompatible) software 
arithmetic in ordinary TP. 


Conclusion 


TP is a complete and practical compiler 
for small to medium projects. It scores 
poorly on points such as code optimisa- 
tion and standardisation, but scores so 
strongly on convenience and the com- 
pact run-time library that you might 
revise your thinking on what features a 
compiler should have. The built-in editor 
is good but slow; the error detection and 
handing is effective; the extensions are 
useful. Errors are present in proportion 
to the price; the value-for-money is 
outstanding. 

It may permanently cure you of Basic, 
although | do leave you with one final 
point to ponder — Borland apparently 
writes its products in assembler! 

Turbo Pascal ts available from several 
suppliers in Australia including Archives 
Computer Services, Mailware and Cash 
and Carry for around $80-$90. 
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than astand alone PC. And new users can be added whenever 
you want for less than half the cost of adding PCs. 


Regardless of how many users your Dimension has, they'll be 
able to share software, data and expensive peripherals from 
the moment you plug the system in. Because Dimension has 
advanced networking capabilities built right in, unlike local 
area networks. This makes Dimension extremely fast. 

While Dimension won’t burden you with a PCs limitations, 
you'll still be able to use the most popular PC software. 
Because Dimension is compatible with all the best selling 
programs for the IBM PC XT. 

So before you decide on a PC you'll probably outgrow, take a 
closer look at Dimension. Call us-now for your free data sheet. 
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i test both your patience and your wallet. 


i But now there’s Dimension from North Star. 


Dimension is a multi-user computer system that can support 
up to 12 work stations, each having more processing power 
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Introducing Software That 
Comes With Its Own Built-In 
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BEALT-AN 64k HAM BOX LISEARLE 
HY BASIC WITH OVER 75 
SOFTWARE BUILT AN COMMANDS 


PACKAGE (NCLUBING HELP KEY 


Word processing, electronic spreadsheet, 
graphic plotting and file management certainly 
need no introduction. 

But a computer that has them all built-in 
certainly does. 

Especially for under $600*. 

You could easily say the built-in software 
alone is worth a lot more than the price. 

But then again you could easily say the 
Commodore PLUS/4 computer alone is worth a 
lot more than the price. With 64K of memory, 
60K fully usable, full size typewriter keyboard, 
four separate cursor keys, high resolution colour 
graphics, extended BASIC, split screen and 
windowing capabilities. 

Turn on the power and judge for yourself. 
Write and edit letters, reports, papers and novels 
with the built-in wordprocessor. Do the books, 
the budgets, the projections, profit/loss 
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121 COLDURS 40x25 MONITOR, OUTPUT. 
SCREEN FORMAT | OPERATES WITH ALL STD 
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statements with the built-in spreadsheet. Draw 
circles, boxes, complex shapes, images and 
combine them with text with the graphics 
program. Collect, store, organize and retrieve 
information such as mailing lists, inventories, 
personal files, business files and recipes with the 
file management program. 

Go from one program to another at the touch 
of a key. For not only are they built into the 
computer, they're built into each other. So, for 
example, in one document, you can go from 
words to numbers to graphs to names and 
addresses. In just a matter of moments. 

The Commodore PLUS /4. The first new 
computer that doesn’t have one new thing about 
it. It has four. 


For further information contact your nearest 
Commodore Dealer. 


COMPUTER 


Keeping up with you. 


Commodore Business Machines Pty. Ltd. New South Wales: (02) 427 4888 


Victoria/Tasmania/ South Australia: (03) 429 9855 Western Australia: (09) 389 1266 Queensland/Northern Territory: (07) 393 0300 


BMS: CC365 
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The C programs you write will combine 
your own functions with those in the 
library supplied with the compiler. 
Some of the standard functions are so 
widely used thatthey tendto bethought 
of as part of the language, but not even 
the most frequently-used functions are 
built in. What is actually provided and 
how it works depends on the originator. 
MViost versions have functions similar to 
those provided under the Unix operat- 
ing system, but there are inevitably 
some compromises which have to be 
made to match the operation of CP/M, 
MS-DOS, and so on. This article consid- 
ers the essentials of a typical library, 
and concludes the series by looking at 
some common errors and sources of 
information. 

The library functions for a particular 
version of C will be described in the 
manual. Apart from information on 
what a function does, this describes the 
arguments expected, the value re- 
turned, data types, and how errors and 
exceptions are handled. You will prob- 
ably have functions for console and file 
input and output, string manipulation, 
memory management and maths. 


Input and output 


Access to the display, keyboard and 
disk files is by means of function calls. 
These operations are hardware-depen- 
dent and require a low-level link to the 
operating system. Any library should 
have suitable functions as they are 
required by everyone and fewusers will 
want to write their own. All input and 
output in C is a ‘file’ operation with 
access to devices treated as a special 
case. This means that you are provided 
with a file for the display so characters 
written to it appear on the screen, and 
another for the keyboard which can be 
read. 

A disk file is simply treated as a 
sequence of characters. This can be 
read or written sequentially with a 
position marker moving along at each 
access, or the user can Set the position 
giving random access to the informa- 
tion. Two modes of file access using 
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TEACH YOURSE 


separate sets of functions are provided 
under Unix, and for most othersystems 
the libraries duly emulate these. The 
‘low-level’ functions provide direct ac- 


ine 


The C libra 


In the last of the series, Les Hampson examines library functions 
and gives solutions to the more common mistakes that newcomers will make. 











cess to the operating system for read- 
ing or writing a number of bytes, but 


give few other services. In many 
programs you wantto reador write only 





HI-TECH C 


An Australian developed C Compiler that runs rings 


aroun 


Features: 
e Compiles Full V7 C — including 
enums and structure operations 


e Produces fast, compact code — 
outperforms all competitors. 


e Complete I/O library 


e Source for libraries included — no 
royalties 


e Easy to use — one command 
compiles, assembles and links 


¢ Powerful debugging tool included 
¢ Command line I/O redirection 

e FAST floating point 

e Locally developed and supported 
e Supports ROM-based software 


e Includes MACRO assembler, linker 
and librarian 
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Also available: 8085 and 6809 cross-assemblers 





the opposition. 


There are many C compiiers now available for the 
Z80 and 8086 (or 8088) processors; the quality 
ranges from terrible to quite good, and not all 
are available for both processors. Now there is a 
wholly Australian-developed compiler which 
outperforms all the others in all areas. HI-TECH 
C produces smaller, faster code than any other 
compiler for these processors, has a better user 
interface and provides features which are 
optional extras with the others. Furthermore, HI- 
TECH C delivers what we promise; although 
there is no such thing as bug-free software, we 
do not release unreliable products. 

This is a solid production-quality compiler now 
being used by government departments, major 
Australian companies and many small companies 
and individuals. It is available for the Z80 and 
8086/8088 processors, running under CP/M-80, 
CP/M-86 and MS-DOS (or PC-DOS). 

Whether you are a commercial software developer 
or a hobbyist wanting to learn the most popular 
small-system language today, HI-TECH C can 
provide the answers to your needs. 
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#include “stdio.h" 
#define ERR -1 


long fseek(); 

Piet set p> 

int i; 

char c,array[100}; 


main( ) 
. 
fp=fopen( “myfile",°w'); 
if( fp==0) exit(); 
for(i=0;1<500; i++) 


{ 
if( fputc(it127,fp)==ERR) 
{ 


exit(); 
] 


TEACH YOURSELF C 


/*defines type FILE and stdin etc*/ 


/*returns present position as a long*/ 
/*declare a file identifier*/ 


/*create myfile*/ 
/*could not create*/ 
/*write 500 chars*/ 


puts("write error"); 


J 
if(fclose(fp)==ERR) puts("“close error"); 


else 
{ 
fp=fopen("“myfile","r’); 
if(fp==0) exit(); 
if(fseek( fp,200L ,0)==200L) 


fread(array,1,100,fp); 


fclose(fp); 
} 


Fig 1 File access 


a few characters, often just one, at a 
time, but this cannot be efficiently done 
with this approach. So ‘high-level’ or 
‘stream-style’ functions provide file 
access, using a buffer in memory which 
is automatically replenished or written 
to disk as required. These also provide 
comprehensive services, including for- 
matted output and input. 

For most purposes you can keep to 
the high-level functions, which are 
meant to meet the needs of the user 
rather than the operating system, but 
generally it's not a good idea to mix the 
two methods in a program. The usual 
stream functions are: 
fopen: openexisting fileorcreatenew 

file 


fputc: write acharacter 

fgetc: read acharacter 

fseek: change position ina file 
fread: readanumber of bytes 
fwrite: write bytes 

fclose: close file 

fprintf: formatted output 
fscanf: formatted input 

fputs: string output 

fgets: string input 


Before you can use a disk file it has to 
be opened using the fopen function. 
You can specify that read, write or 
append operations are going to be 
used. After negotiation with the operat- 
ing system this returns an identifier for 
use in subsequent operations. By con- 
vention, this is a pointer to a block of 
data which holds essential information, 
including the present position and the 
buffer address. The various input, 
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/*open for reading*/ 

/*could not open*/ 

/*position 200 chars from sta 
/*put 100 x 1 byte in array*/ 








output and seek functions can then be 
used, and finally the file is closed so that 
the buffer is written to disk and 
everything is tidied away. 

Some basic file operations are illus- 
trated in Fig 1. Note that the function 
fseek, which changes the position for 
the next access, has along value passed 
to it and returns the new position or-1L 
on error. All the file functions return 
special values if anything goes wrong 
and at end-of-file these can be tested 
and action taken. 

For access to the console, three 
standard file identifiers are provided — 
stdin, stdout, and stderr. These can be 
used with the file functions to read or 
write characters although some opera- 
tions, like calling fseek, obviously have 
no meaning. It is usually possible to 
access other devices like printers and 
serial ports in a similar way. Com- 
munication with the console is so 
common that a special set of functions 
is provided for convenience. Getchar 
gets acharacter from the keyboard and 
is equivalent to fgetc(stdin), whereas 
putchar is the same as fputc to stdout. 
Similarly, gets and puts will probably 
be provided for string operations. 

Consequently, access to stdin and 
stdoutcan be redirected to disk files. For 
example, you might write a utility to 
display a file directory and, when 
required, send the output to disk. 
However, stderr cannot be redirected, 
and so is useful for ensuring that error 
messages appear on the display. Since 
redirection is not an intrinsic feature of 


many operating systems, including 
CP/M, it has to be provided through 
code in the executable files. 

Input and output can be formatted in 
any way required by using functions 
which accept a string indicating how 
the other arguments are to be handled. 
Formatted output to the display uses 
the printf function (Fig 2). The first 
argument is the control string and the 
others are the variables to display. You 
can probably work out that the % 
symbol starts acontrol sequence which 
includes a letter indicating what type of 
argument to expect (c/character, s/ 
string, d/decimal, x/hexadecimal, f/ 
float). A width and precision can also be 
specified. Any other characters are 
printed literally, so this function can be 
used just to display a message. 

There are two features of micro- 
computer operating systems which 
atfect disk access. CP/M keeps account 
of its files in units of 128 bytes, and pads 
out the last unit with an end-of-file 
marker (OX1A, ASCII 26) as required. 
This means that the reading functions 
must check for the marker, and care is 
required in functions which change the 
position in the file since the end of data 
is not directly known. Some versions 
have a different mode for text (any 
0x 1A is taken to be the end) and binary 
files. Even using version 2 of MS-DOS, 
which provides Unix-like file access, the 
problem has to be faced as many 
programs first developed for CP/M, 
such as Microsoft Basic and WordStar, 
pad out the files they write. 

The second problem is that both 
CP/M and MS-DOS use a linefeed/ 
return pair to initiate a new line, 
whereas Unix uses only a linefeed (this 
is the newline character ‘/n‘). Different 
implementations try to achieve com- 
patibility in different ways but there is 
not much consistency. In some ver- 
Sions special access modes are used to 
control the expansion, although an 
argument can be made for leaving tt all 
to a simple filter routine. The library 
manual will explain how these prob- 
lems are tackled. 


String manipulation 


Although C treats strings simply as 
arrays of characters, library functions 
are available to deal with them as units. 
These will add one string to the end of 
another, copy and compare strings, 
check for the occurrence of a character, 
determine the length, and convert 
strings to numbers. All the string 
routines are simple and any variations 
required can be written, given some 
basic knowledge of pointers. 

The flexibility of C and the library 
functions allow you to use any type of 
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char cdog[ J="sailor"; 

int var=128; 

float num=123.6789; 

main{ ) 
{ 
printf("abcdefgh\n"); 
printf("Hello Zs\n" ,cdog); 
printf(“%d &x\n" ,var,var); 
printf( “The number=%7.2f" ,num); 
} 


/* 
QUTPUT is 


abcde fgh 

Hello sailor 

128 80 

The number=123.68 
*) 


Fig 2 Formatted display output 





TEACH YOURSELF C 








int getnum( ) 


int num=Q; 
lee; 


while((c=getchar())!='\n') 
{ 


/*get input until RETURN pressed*/ 


iffc>='0' && c<='9') num=num*10 + (c-'O'); 


else break; 


return num; 


} 


Fig 3 Function for number entry 
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char *ptr; 
char *malloc({); 


ptr=malloc(1024); 
else 


{ 

ptr(215 J=128; 
free(ptr); 
j 





Fig 4 Dynamically-sized array 


# define MAXCOLS 80 
#define TRUE 1 
#define BEGIN } 


#define END } 
# define beep({) putchar(7) 
# define max(x,y) (x>y? x:y) 


Fig 5 Substitution directives 


input: for example, a Basic-like routine 
to display a prompt and Input a string 
could be written. Acommon need is to 
enter a number at the keyboard but 
there is no standard function to do this. 
One approach is to combine various 
library functions to do the job: for ex- 
ample, gets to read in a string and then 
an atoi (ASCII to integer) or asscanf 
(formatted input from a string) function 
to do the conversion. Alternatively, a 
simple function could be written (Fig 3); 


/*stop if non-digit*/ 


/*returns pointer to char*/ 


/*try and allocate 1024 bytes*/ 
if(ptr==0) puts("memory not available"); 


/*can now use as array*/ 
/*release memory when finished*/ 





*for Pascal and typing enthusiasts* 





you could develop this to allow a 
leading sign, error checking, and so on. 

The getchar function is not suitable 
for many uses because it echoes the 
character to the screen, pressing 
<control> C can abort the program, 
and it often uses a buffer which only 
makes the characters available afterthe 
RETURN key has been pressed. Most 
libraries have an alternative function 
which simply returns the value of a 
keyed character. 


Memory management 


When a program is loaded into mem- 
ory, someis used for the code, some for 
permanent data, and some is reserved 
for the stack which grows and shrinks 
for function calls and local data. There 
may well be some extra accessible 
memory which can be used if suitable 
management functions are provided. 
This is likely to involve a function, 
matloc, to allocate memory and 
another, free, to release it. These can be 
used to provide a variable amount of 
space for an array (Fig 4). 

The library functions are by nature 
general, and some, printf for example, 
involve calling in a lot of code. If this 
matters, write your own functionto give 
just the properties you need. If all you 
want to do is display strings and 
integers, itis not difficult to avoid using 
printf. There is nothing to stop you 
writing all the functions you need and 
not use any from the supplied library. 
The other things that affect the size of 
your programs are the overhead (how 
big is a ‘do nothing’ program) and the 
‘granularity’ of the library. Some ver- 
sions link your program to only the 
functions you call, others call in ‘mod- 
ules’ containing groups of functions, 
and some even add the whole standard 
library. There is a wide difference 
between implementations, and a basic 
program might vary from 2-20k for 
these reasons. 


The preprocessor 


The C preprocessor is the first stage of 
converting a written program into 
machine instructions. It reactstosimple 
directions in the source file which 
indicate that substitutions should be 
made, additional files read in, or part of 
thesourcecodeignored. Thisisall done 
before any compilation and makes 
programs easier to read andto change, 
and more flexible. The basic use ts 
substitution, which is requested by 
directives as shown in Fig 5. 

It is much better to use symbols like 
MAXCOLS instead of numerical con- 
Stants because they are clearer in the 
middle of alarge program and simplify 
changes. You can also substitute for C 
keywords, functions calls, or use argu- 
ments in the form of ‘macro’ defini- 
tions. The preprocessor will correctly 
expand a statement like y=max(z,8), 
but as it knows nothing whatever about 
C and just blindly substitutes one thing 
for another, such macros should be 
simple. Youcanseethatthey can savea. 
function call, but perhaps with some 
increase In program size. 

The preprocessor can be directed to 
read in another file before compilation, 
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The TAXAN RGB vision color monitors from Kaga electronics display a lot more than 
superb color graphics. They display years of painstakingly acquired know-how and a 
genuine dedication to incorporating the most advanced technology available in every model 
available anywhere, and at a surprisingly low cost. 







e Suitable for the popular apple and apple look 









Hi resolution green or amber monitors. 












like. 
Superb on most computers. Import scoop allows aaa 
hence price: ‘ 4 Y e 142 inchcolor display capable of displaying 2000 
Price $159 inc. $139 exc. characters. 








e Wide range of uses including industrial, com- 
mercial! and medica! applications. 

e Equipped with a smoked filter to reduce eye 
strain. 


Model 12MN 


e Now with full audio capabilities. Also suits VCR 
and Videotex. 





Price $549 inc. $499 exc. 


e For better results with all Commodore BBC/ 
VISION III 
Electron, Microbee, Tandy, Dick Smith com- e (deal for computer graphics due to faithful 
puters. reproduction of intermediate colors. 
¢ Low-cost, compact 12 inch color display of e Ideal for high resolution. IBM cable option. 
outstanding quality. | Price $699 inc. $599 exc. 
e Equipped with a smoked filter to reduce eye Or Super Vision til Price $749 inc. $649 exc. 
strain. ree Poe 
e Linear amplifier permits display of virtually an ' 
unlimited number of colors. e Super high resolution graphics. Ideal for CAD 


Price $489 inc. $399 exc. and CAM. Cali for special price. 
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PRINTERS (ALL BRANDS) IBM COMPONENTS (Exc) 





oe AANA ~ ‘“ z 3 4864/4164 RAM $2.95 
er i . a ~~ type cards inc. tax F de a e282 
. ee“, we |e Mlemory 512 K cards $298 | 4116 RAM $1.45 

~ ? | 2764 EPROM $5.95 


. af + e Multifunction, 384 K, batt- rs aa aes 
_ eer. K ae packed real-time : Phone for Quantity Prices , 
—.. = YS, clock/calendar, par/serial 


parts $495 DEMO MODEL 
¢ Comms/serial card $98 “BUSINESS” COMPUTERS 
¢ Colour cards $298 ~ 
ans aS <I SET Sve wee eNO. SNES IEEE Sores e IBM type mouse $99 eae 1 TE uly Bolionat $1695 
$499 inc) OLYMPIA NP165 $425 ao @® Osborne 16 bit 256k complete $2995 
: —-* e IBM 256 K $3450 
Epson Compatible, tractor/friction feed, APPL E ® Morrow MD3 with terminal $2250 


all electronic touch button. Heavy duty “type cards” inc. tax 
165 cps in draft, 90 cps in NLQ (Near 


(with bundled software) 





| aé 3 

Letter Quality). This one uses inexpen- F ne eee paras “he BBC “NEW PRODUCTS 
sive Epson fabric ribbon. @ 2-80/CP/M cards $59 | Solidisk expand your RAM 

@ ICE Paralle! printer $95 | e SWR 16K $90 exc 
e BMC CP1300 (15”) $599 | @ Super serial async card $145 | e SWR 32K $139 exc 
e BMC CP80 90 cps $299 | @ Drive card $58 | ¢ SWR 128K $299 exc 
e Super 5 (P88/2) $439 | ° |.C. tester card $98 | e SWR 256K $599 exc 
¢ Epson RX100 (demo) eagg | * OPple type mouse $99 

eae") $99 | GRAFPAD IS HERE: 


e NEW LX 80 Epson with 

T/F, 100 cps and NLQ — 
introductory price $449 (inc) 
or with 

Commodore interface $499 (inc) 


forget lightpens, pads, rodents. 
A4 Grafpad $299 exc 
A3 $599 exc 


GRAF PAD 










TAXAN Sivo6 
PRINTER Bynes 


BUFFER 


delivery on this one mts!) a 
in Australia 
PAPER 
Box 750 sheets 
Quality fine perforation 
for word processing etc 





lastine nadaiee and pad controller in 
one. create charts, graphic tables etc. 


This super buffer remembers it all. 
Standard with 64 K memory and expanda- 
able to 256 K. Multi dual printer function 
Switcn, copy, duplicate, store, etc. 


NEW 
COPY HOLDER SET 


JOYSTICK 


$39 (inc) 


e self centring 
® our best quality 
























Data Parts 

















Features include: ever Diskettes 
© Copy holder set $32.50 By Verbatim 
e Adjustable arm set, makes copy $24.95 (inc) 


DISK DRIVES inc 


® Qume DSDD slimline $199 
® Mitsibishi DSDD slimline $219 


Box of ten. or $198 for 100. (Or $168 exc) 
@e CDC diskettes $19.00 (inc) Box of 10 
@ DATALIFE 


holder moveable and easily adjusts to 
the position and angle for you. 






















COMMODORE 64 MODEM | ®¢ Chinon SSDD slimline $149 inc exc 
, ¢ Commodore compatible $349 | e SSDD 525.01 $29.95 $26.95 
200 baud, phone included, comms e Alas Apple compatible $239| e DSDD 550.01 $36.95 $31.95 








soft 
oftware, ready for Viatel. $998 (inc) or buy 100 and deduct a further 5% 


Freight S6 anywhere in Australia. Prices are subject to change without notice. This ad — ust be quoted to qualify for special price. 
Or $10 overnight most places (Comet). If product is not in stock please accept ‘Data Ps Raincheck’. 
TRADE ENQUIRIES WELCOME CASH/CHEQUE, BANKCARD, VISA, MASTER WELCOME HE MAIL ORDER CENTRE | 


11 EDWARDS STREET, | 
py. : A PAR : SHEPPARTON VIC 3630 
= | Telephone: 21 7155 (058) | 


@ ALBURY 518 Macauley Street Telephone: (060) 21 8080. @ WAGGA 33 Thompson Street Telephone: (069) 21 6466 
@ BENDIGO 439 Hargreaves Street Telephone: (054) 43 4866. @ BALLARAT 307 Mair Street Telephone: (053) 31 3399 


@ SHEPPARTON (as above) Telephone: (058) 21 7155 @ CAMBERWELL 519 Burke Road Telephone: (03) 20 7895 
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Imagine! A compufer that’s powerful 
enough to run your business. . . 

yet small enough to take home with 
you. That's the Bondwell 14 Portable. 


It has all you 
need to runa 
cosis a fraction 
other computers. 


geen (222+ rene 
Pe. 1 ie | ae 





Cat X-9000 


S<_ TS 


That's why it’s the success story of 1985! 


In just a few short months, the Bondwell 14 portable has 
become our largest selling business computer. It offers 
performance and reliability far exceeding its low price tag. 
Even first glance will tell you that the Bondwell 14 portable is 
no ordinary computer! 


You'll see: 

@® 128K RAM on board! 

@® Twin 360K disk drives! 

@ 220mm amber-screen monitor! 

@® Twin RS-232 serial ports! 

® Centronics parallel port! 

® External video monitor port! 

® Ergonomically designed adjustable keyboard! 


@ PLUS a package of famous Micropro ‘Star’ series 
software valued at over $1200: Wordstar word processing, 
Calcstar spreadsheet, Datastar information handling and 
Reportstar report preparation. AND if that’s not enough, a 
host of CP/M utilities including a speech synthesiser! Yes, 
this is all included FREE with your Bondwell 14 portable. 


And just in case your business needs other specialised software, 
you have one of the biggest ‘libraries’ in the world at your 
disposal: the Bondwell 14 portable operates under the world- 
standard CP/M system. (And it’s the latest, most powerful 
version ~ Vs 3.0.) 


EE ————— —_—____<— 
<< or _= 


<<  —— = = 


Your one stop computer shop at your 
nearest Dick Smith Electronics centre. 


With the huge number of programs written for this system, 
you'll find the one you require. And the Bondwell 14 portable 
will read disk files from many other computers = including the 
IBM PC (& compatibles), Osborne, Kaypro and Spectravideo! 


Weighing in at just 12kg and measuring just a little larger than 
an electric typewriter, the Bondwell 14 is truly portable. Take 
your Bondwell 14 to where the job is: Mohammed need no 
longer go to the mountain, 


Your buSiness survival depends on your making the correct 
decisions. Decide on the Bondwell 14 portable. And survive! 


Want to know more? Call in to your nearest Dick Smith 
Electronics Computerstop for a test drive. Ask for a copy of the 
Bondwell 14 brochure. And then get your own Bondwell 14! 


Bondwell Computers: exclusive to Dick Smith Electronics. 





Or $247 deposit and $19.85 weekly over 
48 months to approved purchasers. 


— : 
terns ovailotle Io ) 
opproved personal 
opplic onts through 


O Great 











— | 
 onecord nO 

Mastercard] 
welcome here | | F 
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perhaps because the same information 
is neededin each module of aprogram. 
One use is for global data declarations, 
for example: 

#include “global.dat” 

Most implementations of C require a 
file called ‘studio.h’ to be included in 
every program as it contains essential 
information, for example the definition 
ofthetype FILE, stdin, stdout andstderr. 
The actual contents vary from version 
to version to bring their approaches in 
line with expected behaviour. 

Directives are very useful for select- 
ing parts of the code for particular 
purposes. This is invaluable if you are 
writing a program for a number of 
machines and need different sections 
of code to account for all their quirks. 
Rather than have several source files 
which all have to be kept up-to-date, 
you can just have one with sections. For 
example: 

#ifdef IBMPC 

/*machine-specific code, data, defini- 
tions, and so on, go here*/ 

#endif 

and select the ones you want with a 


single #define directive at the topof the. 


file. A similar use is to remove or add 
sections of code during development 
and debugging. 


Common mistakes 


No-one should expect to learn C with- 
out making a Jot of mistakes. Syntax 
errors, like omitting a bracket, will 
produce an error message from the 
compiler. If you see a huge list of 
messages don't panic — a mistake has 
confused the compiler so thatit doesn't 
know good code from bad. Just correct 
the first few problems and try again. 
When they are sorted outthere may stil! 
be other errors which mean the prog- 
ramwon’'tdo whatwasintended. Some 
of the most common are: 
Misplaced— 
for(i=0;i<10;i++); <—— error 
arr(ij=i;. 
Confusing = with == 
if(x=45) probablyisn‘twhatis meant. 
If youfind this confusing use’#define 
EQ=="inevery fileandthenwriteif(x 
EQ 45). 
Missing type of returned value for 
function. 
Unless a function returns an int, the 








CRON 


printf( “Yd %d" ,23); the second num- 
ber displayed wil! be whatever hap- 


pens to be at the expected place in 
memory. 


Confused operator precedence — 
while(c=fgetc(fp)!=EOF) should be 
while ((C=fgetc(fp))!=EOF) 

Confusing a character constant and a 
string — 

‘A’ is not the same as “A” 

Wrong array bounds — 
int array[7]; 
array{7]=45; array[6] is the last ele- 
ment 

Not providing space in a character 
string for the NULL at the end. 

Omitting the break statement in switch 
cases so control unintentionally falls 
through to the next case. 

Declaring a pointer but not making it 
point at anything before use. Pointer 
errors can cause mysteriously 
varying results, depending on 
whether memory in use is overwrit- 
ten or not. 

When you get rid of all such errors, 
the program will not do what you wantif 
the logiciswrong. Thisisthetimetouse 
printf statements to dispiay the values 
in variables atcritical points, ortousea 
debugging aid. 

Some newcomers to Ccomplain that 


they have written a program whichis no 
faster than the same thing in inter- 
preted Basic (this could be doing 
something like displaying the square 
root of numbers from 1 to 1000). The 
complaint is based on a misconception 
of what is going on. The time taken will 
be dominated by calculating the root 
and displaying the number, and even in 
Basic these will use an_ efficient 
machine code routine. The slow, inter- 
preted portion controlling the loop will 
have an insignificant effect on the total 
time — using a compiled language like 
C can only speed up your contribution 
to the program. Conversely, do not 
worry thatafunctioncall hasto be made 
in C for even simple operations like 
comparing strings — the same process 
is used in Basic if you say ‘if a$=b$’, but 
this is hidden from the user and will be 
less efficient. Writers of C compilers 
make sure that calling a function and 
returning is very fast. 


Conclusion 


The standardreference book onCis The 
C Programming Language by Ker- 
nighan and Ritchie (Prentice Hall 1978): 
this is essential for any seriousC user. A 
useful additional referencetext whichis 
less terse is Programming in C by SG 








GET ORGANISED! 


With the paper supply 


neatly contained within the stand. your work 


area is neater, and your printer is instantly 
moveable-without leaving a paper trail. 


With a Mac Designs 
PRINTER STAND 


° Attractive smoky perspex 
¢ Sturdy construction 

¢ Space-saving design 

* Realistic prices 

¢ Made in Australia 


Convenience, good looks and high quality 
are all builtin. 

Two sizes fit all popular desktop printers 

80 column: 420mm x 350mm x 90mm 

436 column: 620mm x 390mm x 440mm 


type should be declared before it is _Order er today f (03) 4396575 Dealer enquiries welcome 
used as well as in the function “To:Mac Designs, P PO Box 59, Pleasesendme. 
‘tsi Di : 
definition. iamond Creek, Vic 3089 ary SIZE PRICE IOTAL 
Providing arguments of the wrong NAME 80 Col $69 
alee ADDRESS 136 Col. $97.50 
Prices inc. 
y=saqrt(x); sqrt needs a double argu- eebaahis ! Dc 
aaa PAYMENTBY Cheque’ MoneyOrder Draft Bankcard A division of 
one [~ D.R. McEwan 
Providing the wrong number of argu- 5 —t tl & Assoc. Pil 
ments — (inc. in Vic.} 


Expiry Date . ... signature 
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Kochan (Hayden 1984). Introductory 
texts include The C Primer by Hancock 
and Krieger (McGraw Hill 1982), andthe 
C Programming Guide by Jack Purdum 
(Que Corp 1983). 

The C Puzzle Book by Alan Feuer 
(Prentice Hall) will appeal to some 
people because it presents fragments 
of code and asks what they will do. 

Looking at other peoples’ source 
code can be a useful way of learning 
how to best use (and not to use) the 
language. Something ofa cult has built 
up around using C on micros and 
providesa useful supply of programs to 
study. You can get a lot of public 
domain (free) software in source form 
from the US. It includes the code for 
editors, games and all kinds of utilities. 
The best starting point is the C Users’ 
Group (PO Box 97, 415 Euclid, McPher- 
son, Kansas 67460) which lists what's 
available in periodic bulletins. 

Some companies sell libraries of 
specialised functions for things like 
Statistics, communications, display 
windows, graphics and database man- 
ipulation which you can use in your 
programs. 

someCimplementations provide the 
source code for the library and even for 
the compiler itself. If you really want to 


| TEACH YOURSELF C | 





see how C makes everything happen 
then these will be of interest. The 
best-known compiler in source form is 






COMPANY 








Arcom Pacific, CP/M-80 
252 Abbotsford Rd CP/M-86, FC-DOS 
Mayne, QLD 4006 


Ardent Information CP/M-B86, MS-DOS 
Services, 

19 Waranga St, 
Dandenong, VIC 3175 














Hi-Tech Software CP/M-80 
Adderley, OLD 4051 
Software City CP/M-80 


1/2? Forge St, 
BLACKTOWN, NSW Zz148 





Software Source 
P.O. Hox 3il 
BONDI JUNCTIDN, 





CP/M-86, MS-DOS 









MACHINE/OPERATING SYSTEM PACKAGE PRICE 


Blue Sky Industries CP/m-80 Aztec CII 291.18 
2A Blakesly St CP/M-86, MS-DOS, PC-DOS Aztec C86 364. 35 
Chatswood, NSW 7067 Apple Aztec C65 245,00 

Macintosh Aztec Mac C 245, 00 


{ eross compilers to Commodore 
64 and others also available } 


Fawnray Prance Ltd. 8080/7280 Whitesmith’s C 769. 00 
Sth Floor, 8086 Whitesmith’s C 948, 00 
1 Rosebery Av, 68000 Whitesmith’s C 948. 00 
Rosebery, NSW 2018 ( PDP-11, VAX, IBM 370 and 


cross compilers also available } 


P.D. Box 103 CP/mM-86, MS~DOS, PC-DOS Hi-Tech C 300. 00 


NSW 2022 Commercially available C packages. 


Small C, which gives a useful subset of 
the language for Z80, 8080 and 8086 


processors. 









BDS C 238, 00 
Digital Research C 466.00 











De Smet C 220. 00 


















Hi-Tech C 200. 00 








Software Toolwarks C/80 79,95 







Computer Innovations C 530.00 






NOW AVAILABLE IN AUSTRALIA! 


A LEADING POWERFUL SINGLE BOARD COMPUTEK 


Slicer—the system that 
grows with your needs. 


| i 
a. 





Contact for further details Australian Distributor: 


== H&H Busicom Systems NOTE: 


SLICER 221 Eastern Valley Way, Middle Cove, NSW fe (P.O. Box 192, Northbridge, 
= NSW 2063) Telex: Y/Money AA71408. Directors: Barrie Hall B.E. (Elec.) Syd. 
lan Huntley B.A. Syd. Telephone: (02) 95 3966; (02) 95 4216. 
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THE SLICER 


Real 16 Bit Power on a Single Board— 


Featuring the intel 80186 


W Complete 8 MHz 16-bit microprocessor on a 
6” x 12” board 

@ 256K RAM, plus up to 64K EPROM 

@ SASI port for hard disk controller 

@ Two full function RS232C serial ports with 
individually programmed transmission rates—50 
to 38.4K baud 

® Software compatibility with the 8086 and 8088 

@ 8K of EPROM contains drivers for peripherals, 
commands for hardware checkout and software 
testing 

@ Software supports most types and sizes of 
disk drives . 

W@ Source for monitor included on disk 

@ Bios supports Xebec 1410 and Western Digital 
WD 1002 SHD controller for hard disks. 

Fully assembled and tested only $1400. Also. 

available in several kit forms. 


THE SLICER SYSTEM 

EXPANSION BOARD 

For expanded memory, additional 
ports and real time clock 


@ Up to 256K additional dynamic RAM 





























Wi 2 RS232C asynchronous ports with baud rates to 


38.4K for serial communication 





@ 2 additional serial ports for asynchronous 
_RS232C or synchronous communication (Zilog 
~ 8530 SCC) 

W@ Real Time Clock with battery backup for. 
continuous timekeeping 

W@ Centronics type parallel printer port. 

Fully assembled and tested only $1050. 
Available in several kit forms also. 


THE SLICER PC EXPANSION BOARD 
Gives your Slicer high 
performance video capabllity 


@ IBM compatible monochrome video 

@ Video memory provides 8 pages of text or 
special graphics capability 

M@ 2 IBM type card slots for color video, i/0 
expansion, etc. 

@ IBM type keyboard port. 

Fully assembled and tested only $1200 
Available in several kit forms also. 


Also available: The Slicer 80188 system. 514” 
form factor. Call or write for more information. 
Operating systems are CP/M 86 by Digital Research, 
Inc. $300 and MS DOS by Microsoft Corporation 


$300. 
CCP/M-86 $450, 8MHZ 8087 option $1600. 


Bankcard, MasterCard, Diners Club and American 
Express. Allow four weeks for delivery. Prices 
subject to change without notice. 


(i) Australian dollar prices quoted as $1 Aust: 65 cents US 
exchange rate 
(ii) Prices do not include generally applicable 20 per cent sales tax. 


(iii) Prices for multiple orders on request. 
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SOFTWARE AND HARDWARE DISCOUNT WAREHOUSE 


Super Specials for this month only: 


IBM: Hitchhiker's Guide .. 
Mac: Copy |! Mac 


IBM Software (sales tax included) 


Software Award No. 1 Flight Sim II 
Hi-Tech C Compiler 8088/86 

PC scl 

Framew 


Docucalc/Loadcalc 

Symphony 

Knowledgeman 1.07 *** 
Wordcraft + Link 

MicroCAD 30 CAD/CAM 
Information Business Manager 
Harvard Total Project Manager *** 
Open Access IBM/NEC/Wang *** 
VTEX Viatel s/ware IBM/NEC 
Electric Desk* ** 

Timeline 

Spellbinder/ Scientific 

Microsoft Word*** 


HNK Tank .....:.::.c2e 


Microsoft Word+ Mouse *** 
Crosstalk XVI 


Borland’s Superkey .........cscssssesesssessees 


Norton Utilities 

Friday 

Supercalc 3 ver 2 wi Fast Math 
Concurrent PC DOS from DRI 
Copywrite 


CAUIAE) 23). 


Sideways 
Milestone 
CopyliPC 
SmartKey 


Turbo Tutor! Turbo Graphix Toolbox 
Revelation 


Text Outiiner & Spelling Checker 
Hitchhikers Guide to Galaxy, Sargon Ii 
Wordstar 2000+ *** 

Wordstar Propak 

Multiplan 

Enable 

Software not listed: call for best price 


IBM Hardware (sales tax included) 
Qubie 20MB & 10MB hard disks 


Qubie 6PAK,384KB+P+S5+C/C+RD ... 


2 1MB hard disk for Challanger 
Computer covers, all types 


Orchid Blossom board 00.0.0. 


64KB, 256KB, 8087 chips 

CXI 3270, 3278/79 boards 

Data NettComm modem 300, 1200/75° 
3MB RAM for PC/XT/AT 

STB Graphix Plus II 

Hercules, Graphics Edge, Persyst 
Micron Eye camera digitizer 

Hardware not listed: 


.75.00 this month only $59.00 
105.00 this month only $85.00 


499.00 
425.00 
245.00 
call 
call 


fr 1990.00 fr 1550.00 
999.00 call 
2999.00 2499.00 
60.00 =‘ fr 25.00 

Call call 
call Call 
call 

699.00 

Call 

Call 

call 

Call 

call 


Apple: Ext. 80 col card ..250.00 this month only $149.00 
Xidex: DSDD discs 


ae 79.99 this month only $39.95 


HARDWARE 

Apricot 4th generation super microcomputer range: 
Apricot PC and X!, Apricot F1, Apricot Portable 
Point 7 multi-user, Point 32 Network: the most 
complete range of any one brand starts from only 


President 16 PC: runs all IBM software, 512KB, color 
graphics, parallel, serial and game ports, 2x360KB 
drives, 10MB option, or 


Walkabout portable PC, same specs as above, full 
President's warranty, built-in 9” hires monitor, RGB 
outlet, 5 slots, price includes Perfect Software, MS- 
DOS, more, from 


poi computers, with all the software you !! ever 
need: 

WordStar/Mailmerge/Word Plus/dBase !I/CalcStar/ 
DataStar/InfoStar,étc built-in monitor, built-in twin 
disks, from 

Hardware offer of the month: free modem with any 
computer purchase 

Now malate Kaypro 16 MS DOS computer, call for details 


PRINTERS (sales tax included) 
Star Gemini 10xi 

NEC Pinwriter P3/P2 

Silver Reed 500 daisy wheel 

Silver Reed 550 daisy whee! 

KEL 3080 Fontwriter (18 pins, NLQ) 
Silver Reed EB5SO graph plotter 

Star Delta 15 

Toshiba P1351 

Star Gemini 15xi 


Star Radix 10x 
Epson RX-80 F/T + 
Epson FX-100+NLQ 
Epson FX-80+ 
Roland 8 pen plotter 
64KB butlers par. 


$3135.00 


$3900.00 


$1990.00 


Our 


call us for the best price on printers 


CP/M SOFTWARE 
Hi-Tech C Compiler 2-80 8088/86 
Turbo Pascal+ turbo Toolbox 3.0 
Crosstalk 3.0 

Myhost 


Compat 


Modem 86 | 
Access Manager, Display Manager 
Digital Research software 
Microsoft software 

Infostar 


DISKS 
Xidex SSDD/DSDD 


Sony 3.5in, OS &SS 
all disks in plastic library cases (10) 
other disks, disk boxes 


Call for specials and sales-tax exempted prices: (02) 212-6933 

Order by phone, Viatel or send cheque or money order to: 

DISCWARE, 6th floor, 3 Smail Street, BROADWAY NSW 2007 TLX: AA23509 
We are open 9 till 6 and Sat morn. 


For all products not listed call 
(02) 212-6933, or 212-6552. 


(02) 212-6933 
Viatel « 7787 
ICL Bulletin «4447 


Now on Viatel!l! 


MACINTOSH 


Mac Microsoft File/Word 
Fat Mac upgrades 

Mac TK Solver 

Mac ThinkTank 

Mac Microsoft Basic 
Mac Filevision 

Mac Multiplan 

Mac PFS File + Report 
Mac Helix ....... 

Micron Eye camera digitizer 
Mac Jazz 

Mac Business 


Mac HomePak 

Mac Zork, Hitchhikers Guide, Loderunner, 
Mind over Mac, Master Type, Ground Zero 
MegeFiler 

MegaMerge 


latest Mac software 


MODEMS & ACOUSTIC COUPLERS 
Data NettComm plug-in IBM modems 

Sendata 300AA 

DataSat compact modems 

Sendata 700 A/C 

Autolce smart modem 

Viatel modems 

Tulpi modems 

Aviex modems 

for more modem bargains call us 


APPLE 
Autolce piug-in modem 
Ghostbusters 

Zardax || ProDOS 
Zardax | DOS 3.3 


MegaWorks for your AppleWorks 
Print Shop + Graphics Library 
Flight Simulator II 

Educational software 

PFS Write/File/Report/Graph 
PFS School Record 


Microsoft Softcard |i 2-80 


Flashcalc 
A nice game of chess 


Friday CP/M 

Vision Cashbook 

Bank St. Writer 

The incredible Jack 
Microsoft Basic Compiler 
Wordstar Propak CP/M 
SAM speech synthesizer 
Vision 80 256KB 

Vision 80 128KB 

Epson printer card 

ACT hard disks 


All products carry full warranty. We support what we sell. 
All products are latest release versions. 

Software from Arcom Pacific, Imagineering, SCA, 
Microsoft, Digital Research. Sourceware, Software 
Source, Intelligence, MicroPro, Ashton-Tate, Sorcim and 
others. 


Prices correct at the time of printing, subject lo change 
without notice. 











Do you fancy yourself as a designer? 

With MegaForm eye ceatemet-telocsteuser-terem aise mvelees 
Macintosh, you'll be able to design any kind of a form 
that fits your needs...easily! 

MegaForm is a totally new kind of program. It's like a 
spreadsheet, graphics package, database, forms 
generator, and report generator...all rolled up into one! 

MegaForm lets you design and create any kind of 
form you like, such as: @Invoice Forms. @ Order 
Forms. e Special Report Forms and more! These forms 
can also include any kind of graphic image you like, 
even pictures you've created with MacPaint and 
MacDraw! 

Once you've designed the form, you can tell 
MegaForm to automatically fill out the form using 
information stored in your MegaFiler database. 

_ MegaForm is powerful enough to make MegaFiler a 

relational database! | | 

Plus, MegaForm gives you all of these other 

advantages: 

te Mer cme ManCemiE-CetetcoleMcrenatusyetvicselam bevel (letters 
windows, fonts, icons, desktop accessories. 

e Sequentially numbers your forms and stores them 
for future reference. 

e Automatically calculates information like a 
spreadsheet. 


August 30, 1984 
N3982 


Date. 
Invoice No: 
Customer No: 


John Doe 
123 Main Street 710 
Los Angeles, CA 91001 4093 


Qty Description ===; | Omit Comt | Totad 
Wa_[ WegeMerge 1500]00| 


9 | Me,aVWriter 





























Leg atele-mreletings) (meee) Cor] of your forms — each with a | 
different title. : 

® Gives you several ready- made forms that you can 
use right away. 

e@ Gives you a Selection of business graphic designs to 
include 1 in your forms. 


If you're planning to purchase, or if you already own | 
a Macintosh, you'll be amazed at what it will do with 
MegaForm! , 

See your 
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for a complete af sobtware 
demonstration. products bor tk 


Macintiwsl | 


= 


aaNet 
= || ly 
LIA IGT 
| vik) 

| 
an | 
eat LYN! 
iI 











_PROGRAMS 


Aes ad 


for details on submitting your own, see the end of this section. 


Two months ago! published a very pop- 
ular program for the Commodore 64 that 
enhanced its Basic by adding extra com- 
mands to drive sprites, operating the 
sound channels, and providing numer- 
ous other useful commands. This month 
it's the turn of the 1541 Commodore 
disk drive to be enhanced. Disk Utility 
provides a friendly menu-driven inter- 
face to this drive instead of the usual 
jungle of OPENs, CLOSEs and disk 
strings. In addition, there are extra 
aperations not normally available from 
1541 DOS; one in particular, RECOVER, 
is well worth typing in. It allows you to 
save files that have been accidentally 
erased, and | guarantee that if you don't 
type it in there will be a time in the future 








| think even the most fervent Com- 
modore fan will agree that the 1541 disk 
drive is awful, not only because it’s very 
slow but also due to the convoluted com- 
mands needed to drive it. I've yet to see 
software that makes it operate faster, but 
this: program certainly makes it a lot 
friendlier to use and also adds some 
extra commands. 

Disk Utility for the Commodore 64 
allows you to easily perform all the 
necessary housekeeping on your disks 
but without the trouble of opening, clos- 
ing and playing about with disk strings 
that normally accompany disk work. All 


when you will wish you had. 

For BBC owners there is a short pro- 
gram which initialises disks into a com- 
mon format that can be read by both 40 
and 80-track drives. If you've a 40-track 
drive and you want to give a program to a 
friend with an 80-track drive, or vice 
versa, this is the program to do it. 

Apologies to Atari owners for not 
printing the second listing of MultiMode 
Textin the April issue. I've made up for it 
this month by not only publishing the 
second listing, but also a program which 
generates proper error messages 
instead of the usual error numbers found 
on Ataris. 

Spectrum owners who are bored with 
Zapping aliens may like to try Triplets, a 


Commodore 64 
Disk Utility 
by Steve Mehew 


the disk operations are easy to use froma 
menu so I|'|l say no more about the nor- 
mal ones such as DELETE, RENAME and 
CATALOG. However, there are a couple 
of extra commands. 

it's possible to lock a file so that it can't 
be erased or saved over. This can nor- 
mally only be done by altering the file 
entry data on the disk for which there 
isn'ta command. This program will allow 
it to be done by simply entering the name 
of the file. It will, of course, also 
unlock a file. 

Probably the most useful facility is the 
Recover option. This allows a file that has 


collection of logic puzzles all with an 
interesting link. 

Tandy Color owners will be pleased to 
see a listing for their machines in the 
form of a darts simulator and Amstrad 
owners will find the disassemble pro- 
mised last month also in this issue. 


Games 
Scientific/mathematic 
Business 
Toolkit/utilities 


Educational/Computer 
Aided Learning 


DaIVay 











| MICROTEX 
666 


Still keying in programs? Forget it! 
This program is. available for 
telesoftware downloading — on 
Microtex 666 (page *66614#.) 













been accidentally erased or saved over to 
be recovered, provided that no further 
disk operations have occurred. There Is 
no command for this in the normal 1541 
DOS system, but this program will do 
it easily. 

The menu option that provides a disk 
directory is written in machine code. This 
section of the program can be lifted out 
and used in other programs, but don't 
forget it is copyright material. The lines 
you'll need are 1890 (excluding the 
reference to location 2), 1900, and lines 
1930 to 2250 inclusive. 
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19@ rem 1541 disk utility. 

118 rem ic) steve mehen, october 1764. 

12@ : 

13@ poke 2,@ 

148 pokeS3288 ,@: pokeS3281 ,Biprintchrs$ (147) chr $(14) chr$(B) 7 1pokeé4eé ,Sacir 

1358 diens (335): forr=itoSS:readnsir) rnext 

160 data2d,26,20,26, 28, 20,26, 26,26, 28, 208, 26,278,208, 26,26, 28,18,18,18,168,18,18,18 
17@ datai7,17,17,17,17,17,16,16,16, 14,16 

18@ forr=B8to39: a$=a$tchr $6192) anextsrns=chr $116): Ff Sach $0146) apokedS@, 126:i=-1 
198 forr=8to39: spos=spo$+chr $(32) tnextryrl 

288 printchr$ (17) rnsassposaS$r f$:printchrs$ (145) chrs( 1435) pchr$ (145) 4 

218 t#="Steve’s Amazing 1541 Disk Utility” 

228 t=28-len(t#)/2rprintrns$left$(spos,titS$rprint 

238 ifsrthenreturn 

246 gosub 1848 

258 printchr$ (28) chrs$(13)" Press number of choice: “print: pokeé4é6,5 

2684 data“LOCkK a file.”","UNLOCK a file.","DELETE a file.","“RECOVER a file." 
278 data*CATALOG a disk.",“RENAME a file.”“,"“FORMAT a disk.” 

280 data“Examine disk for errors.","“Read disk status.","VALIDATE a disk.","«" 
278 readpo$s: i fpot="2"then320 

38 i-itidsprintspc (5) 35:1S=str$lid: jzlenti S$): i141 =18thenprintchrs (15734 

318 printlefts(is,j)"] “pot: goto29@ 

320 print:print:printspc (9) chr$ (28) “Choice: “sr pokel96,8: pake646,5 

S38 if peek (2)<>192thengosub 1698 

348 getpos: i fpos=""thenpo=potl:i fpo< >28thent48 

354 ifpo=2@thenprintchr$(157) 3chrs$(35+38 (y#1))93 y=—-y:1 pos@: got 0348 

368 1 fpos< "GB" orpos>"F"thenpokeS328@, 1: forr =6tolG: next: pokeS3288 , 8: gotos46 

378 onival (pos) +1) goto398 638,858, 9738,1228, 1268, 1408, 1518,1768, 1828 

3H@ : 

39@ sr=—-i:printchr$ (147) :gosub280 

48@ print:print” Enter Fileneme to be Locked. “rprintrprint: pokei9, 1:pokel976,2 
418 poke 631,464: poke 632,157 

4276 input” NAME : "3#$3pokel9,@: print 

430 iffs="_."then 146 

440 iflen(*##)=16then4é69 

458 forr=len(f#)+1ltole: f S=fS+chrs (1468) rnext 

468 dt=18:t$=chrs(dt):s$=chr$(1l)sopenl,&8,135ropen 2,68,2, "6" 

470 print#1,"ul:2,0,"+str$(dt)",“+strs (asc is$)) 

4880 print#1,"b-p:2,08”" 

490 gosub498: nt $=1 $: gosub 688: ns$=1 

5@@ fori=@to7:gosub 606: fts=i$: gosub 686: gosubéee 

51@ nas=""3 for sm=8tol 5: gosubéG8: naF=na$+i $1 nex ts for sa=8tolB: gosubé06: next 

S28 ifi<>7thengosub4@s: gosub 688 

536 if f¢$=nasthens7@ 

748 next 

558 t$=nt$:s$=ns$:if nt$<>chrs (8) then47@ 

368 closel:close2:gotol4a 

578 pori#32+2: print#1,"b-p:2,"+str$ (po): vzasc(ft$)oré4: printe@2,chrsi(v)y 

588 print#1,"u2:2,8,"+str$(dt)","+strS$ (asc (st) )iprintiprintiprintfs;" now LOCKED 
S978 clasei:close2?: forr=1to2B@8:next1goto! 4 

£08 gete#2,iS:ifis=""theni $=chr$ (@) 

610 return 

620 : 

630 sr=-Iiprintchr$(147):gasub200 

648 print:print” Enter Fileneme to be Unlocked. “tprintsprintipokel?,1:pokel9é8,2 
6580 poke 631,446: poke 632,157 


668 input" NAME : "348: poke19,@:print 

670 :fft=". "then 148 

6BO :flen(#$)=146then7B8 

690 forr=lLen(f#}+ltolé: #$=* $+chr$ (168) 2: next 

7O@@ dt=16:t#echrs (dt): s$=chr$(1):openl,B,15:0open 2,6,2,°%" 

7E@ print@l,"ulsr2,6, "+etr¢(dt)","+str 8 (acc (s8)) 

720 printé@i, "b-p:2,6" 

738 gosub600: nt $=7 $1 gosubé88: nss=: $ 

748 fori=@to7:gosub 408: ft $=: $: gosubéa@r gosub4ea 

758 nas="": forme=6tol 5S: gosubé0@: nas$=nas+i Stonext: forms=Btol BO: gosubé0@: next 
768 ifi<>7thengosubdé@e@: gosubé00 

770 1 ff #=natsthenBl@ 

780 next 

798 t#=nt$:s#=nes:if nt#&<ochrs (Oi then7 IB 

B68 ciosel:rcloase?:goatoal 4a 

8IB po=i#32+2?:print#l,"b-p:2,"+str$ (po): v=asc (ft) and19l:sprint@Z,chrs lv); 
828 print#],"uZ2:2,0,"+strsidt)"."+str8(ase (s8))} i: printiprintzprint#$;* now Unlock 
ed.“ 

83@ claselrciose?2: forr=1to01 DGG: next: gotol 4a 

846 ; 

650 sr=-irprintchr$ (147): gosub 208 

8648 printrprint” Enter Fileneme to be Deleted.”:print: print: pokel9,1:pokeiFé, 2 
8708 poke 631,4é:poke 632,157 

8g@ input” NAME + “3 f$:pokel9,@: print 

B90 iff#="."“then 148 

90909 open! ,8,15,"s@: '+tf#iclosel 

9IB print*$;" has now been deleted. ”": forr=1ta180@:next:gotol4@ 

928 : 

930 sr=-ir:printchr$(147})1gosub 2760 

940 print:print“Enter Fileneme to be Recovered. “:print:print:pokel9, i: pokel98,2 
958 poke 631,4é61poke 632,157 

9768 input” NAME = “s:$: pokei19,@: print 

978 iff$="."then 148 

99@ ifien(##)=lo6then10@ea 

990 forr=lLen(f$)}+ ltoldés f$=f $+chr$ (168) snext 

1900 print:print:print“Enter file type 1] SEO":printspc (17);"2) PRG" 

I@IG printspctl7)3;"3)] USR"sprintspc(17);"4) REL“: printspokelY,lz:poke I98,2 
1020 poke 631,46:poke 532,157 

1038 input” Enter number: "sytS$:pokel?, @rif ytS=". "thengoto1 48 

1040 ifyts<"B"oryt$>" 4" thenpokeS3 280, 1: pokeS3280,8: gotola28 

1950 ytrval (yt$)+126 

1968 d=@:dt=-18:t#=<chrs (dt)}:s#=chr$(l}sopenl,9,1S5:open 18,8,18,"#" 

IG7O@ print#1,"uis186,8,"+stré(dt)","+atr$lacc (Ss) } 

1080 print#l,“b-p:18,@" 

1998 gosubé@6: nt $=1 $: gosubéO0: ns$=1 $ 

1180 fori=@to7:gosub 600: ft $=1 43 gosub4S881 gosubé60ea 

1110 nate’ "st forna*BtolS: gosubsHG: nas=natstisinexts:forna=Gtoal@: gosubsGa: next 
1128 1#1<>7thengosub4s68@: gosubsae 

1130 iff $=nastheni17@ 

1140 next 

1130 t#=ntsr:etenssiif nt$<ochr$ (8) thenia7o 

11680 closed:cilosei@:gotol14@ 

1178 poewie*s2+2sprint@i,"“b-p:1i0,"*+stré(po)l:iveace (Ff t$lorytipriant#ia,chrstvi; 
F18@ print#, "u2218,0,"“+etr$(dt)","+etr$ (acc (es) Jiprintiprint"Now recovered "“f% 
1190 clos@liopeni,§,13:print@l, *v"rclosa#)}ropen! ,6,iS:printe#l, "1" 

1280 closel:rciosei@: forr=ltol8@@: next: gotol4a 

1218 ¢ 
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1228 er*-laprintchr $(147) 1908ub268 

1238 printraeysS2734rprint 

1248 goto1seae8 

1238 | 

1248 gr=-lirprintehnr$(147) 1 gonub208 

i278 printrprint"Enter name of file to be renamed. " 

12768 poke 431,44:1pok@ 432,157 

1298 printiprintspokel9?, i: poke! 968,2:input" NAPIE 1 “s£8epokelG @rprint— 
1398 1ff $=". "“theni4@ 

£318 ~zfien(*##)>1ldthenprintiprint”" This name is too long... "1 forr =8to4BO81 nextirgat 
012468 

1328 printaprintiprint"Enter new name for file. “iprintriprintipokel?, lrpokel99,2 
133@ poke 431,44:poke 432,157 

{348 input” MEW NAME: "3n8#ipokeli? G@rarint 

i338 ifnse".“thenl4a 

134684 ifilenins)>ldthenprintrprint "New name if too long... "'forr=Bto4B0@1 naxnti goto 
1248 

1378 opent 8,135, "7 Oa *+nSe "2" +4 $i eyeo5511 

138@ gotol7708 

1398 1 

1480 er=-i:irprintchr$(1471:go8ub286 

1418 printiprint“"Enter name for disk. “:printiprintipokeldS, lipokel9G,2 

1428 poke 431,4é:rpoke 432,157 





143@ input” NAME 4 “:n8rpokel9S ,@iprintirifns=". *“theni4s 
1449 ifieni(n$) >lathenprintiprint“Sorry, that is too long...“1forr=6t o50@8rnentig 
otol 48a 


1438 printiprint" Enter disk ID. “1iprintipokel?, i:pokel98,2 
1448 poke 431,44:po0ke 632,157 

1478 input” 10: ‘yidSiprint:pokel? @iifids=”". “*theni4@ 
1488 iflen(ids)}>2thenprintiprint*Soerry, that ig too long... "1 forr=@t 0408061 nextig 
otol14Qe 

1498 open!,G,15Srprinté1, *nBi "+nse* , "+i dss yed5511igotol77a 
1506 1: 

{518 sr=a-i:printchr$ (147): gosub208 

1528 printiprint*Do you want a fast chack or a full sector by sector check 
133@ printipokel9,ts:input”" EF Juii of (Qluick “jsaStpokel? @iprint 
1548 ifas<>"t“andas< >" qQ* thenpok #53280, 1: pokeaS5208 ,O@tprintsgotolsse 
13538 printiprintrpriant "Check in progress. “tprintiprint 
1360 if as="q" then 14680 

15786 ope#ni8,8,18,"8"1:0peni,8,15 

1388 for tei to 35: for s=8 to nsit) 

1598 print chr (143) "tarst," me"gegpenrStiS7 3" y 

1688 print @i, "ui"; 18; @it;e 

1410 input @!  arifas@then 1438 

1628 inputé#l bf ,c#,d#iprinta;", "soe, ",";oR8s ", "70s 

1438 printinextinent 

1648 printiprint“Presas “che $(18)° SPACE “chr#(i44)‘ to continue... "“;1pokel?7B,8 
1458 geta$ri fase" "thenis435a 

1668 ifas<>“ “ then pokeS328@, 1: pokeS3 268, 8: gotol45a 

1678 gotol4B 

1688 opani9,B,!:8,"#":opent ,&,151forte#itoss 

1698 printchr$(145)"te"st;" sm pe} 

1708 print@i,“ul";1G@;G;tye 

171@ input#l,arifa=@then 1730 

1728 input #i ,b$,cé,d#:printay","pbSs", "poss", "308 

1730 printinext 

1748 gotoi44a 

175@ 1: 

17468 ere—-liprintchre $(147):gosub200 

1778 printiprint"” Disk status is as follows. “1iprintiprint 
1788 openi,§,135:input#! ,a$,b$,c$,d$iciose! 

1790 printspc (4) a8", "bs", "cS", "AFiprintiprint 

i@8Q@ gotoi4s4a 

1B81@ +s 

182@ sr=-itprintchr €(147)1gosub2a@ 

1838 gosub 16468 

$840 open! ,6,15,°v"rays655lliprintsgotoi 778 

1850 ; 

1668 openi,G,15,"1S"sinput@t ,arifa: Wthenclose@elrprintchr $(147) "DISK ERROR: stey. 
1670 syeé4S55lirtreturn 

1688 : 

1690 poke2,192: forr #527 36t05294651 7 wadatpoker ,a:ce=cetainext 
1998 .fce<>3891Athenprint"data error. "sstop 

1718 return 

1928 : 

1930 dataldd,1, 168,204, 162,198,32 

1940 datai89,255,1469,1,342,8, 148 

1958 data@,32,1846, 255,32,192,255 

19460 datala2,1,32,198,255,32,183 

1978 data2Z55,32,205, 204,32, 205,204 

196@ datat49,13,32,2194, 253,32, 205 

1998 data2Gé,32,205, 286,32, 285,286 

2008 datai3t, 251,32, 285, 284,133,252 

286108 dataiéé, 25! ,1465,252,32,285, 189 

28020 data546,352, 248,255, 1568,4,24 

238 datad?2,240,255,169,1,1353,212 

2048 data32,205,206,133,252,281,354 

2050 data208, 247 ,32, 285, 286,281,354 

2068 data248,4,32,218,255, 746,86 

2078 datazOa,32, 285, 2046, 281 , 32,248 

2068 data249,133,252,1697,0,133,212 

2098 data34,32,2480,255, 168, 22,24 

21898 data32,248,255,162,8,145,252 

2118 dataiS?7,167,2,169,98,32,205 

2128 data2Qé,2@1 ,@,248,7,232,157 

2136 datais7,2,746,129,206,1462,@ 

2148 datail689,!167,2,32,218, 255,232 

2135@ data224 ,5,288,745,149,13,32 

2168 data2i@,255, 74,48, 204,142,8 

2178 dataiBs,191,204,248,4,32,218 

2188 data253,232,208,245,149,1,32 

2198 datai93,255,1462,8,32,198,255 

2288 data94, 34,66,76,79,67,75 

2210 dataB3,32,78,82,49,69,46 

2228 datal3,@,32,183,255,41,44 

2238 data208,4,32,2807,255,96,184 

2248 dataid4, 74,1466, 206, 255,77 ,69 

2258 data/72,69,67,48,67,41,94 


ready. 
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Spectrum Triplets 
by Nick Phillips 





Spectrum triplets for the 48k Sinclair | relationship between the three puzzles. | the program. Your aim in each game 
Spectrum is a trio of logic puzzles of the | Unless you can figure it out, this | should be either, if the computer has first 
kind that give you the feeling you're very | relationship will only be revealed upon | go, to draw with it, or, if you have first go, 
close to solving them even if you're | solving all three puzzles. to beat it 

hours away. While struggling to solve Very little is needed in the way of 

them, see if you can see a rather curious | instructions as these are included within 








@>REM TRIPLETS NICK PHILLIPS 19B5 @ 
O 1 REM Nick Phillips, 
& 
@ 1@ INK @: PAPER 7: BORDER 7: FLASH @: BRIGHT @ 


20 DIM r({4) 
30 DEF FN p(a%)=INT ((32-LEN a$)/2): REM CENTRE PRINTING e 
© 4@ POKE 234658,8 
5° GO SUB 1@@: REM INTRODUCT’N 
6@ GO SUB 200: REM MENU 


e 7@ GO SUB 3e@: REM PLAY GAME e 

8@ 60 Td 4@ 

7e@ REM 
Py 10@ REM INTRODUCTION e 

11° CLS : LET t%="TRIPLETS": 60 SUB 9eee 

12@ PRINT 77“ HERE IS A TRIO OF SIMPLE GAMES THAT ARE RELATED TD 
Py EACH OTHER IN AN AMUSING AND PERHAPS SUPRISING WAY." e 

13@ PRINT *" YOUR AIM IN EACH GAME SHGULDBE EITHER, IF THE COMPUTER 

HAS FIRST 60, TO DRAW WITH IT, GR IFYOU HAVE FIRST GO, TO BEAT IT." 

140 PRINT 7" IF YOU MANAGE TO SUCCEED AT LEAST ONCE IN EACH OF THE & € 
AMES, THEN THE RELATIONSHIP BETWEEN THEM WILL BE REVEALED!" 

15@ PRINT )@3" NICK PHILLIPS 1985" 

140 GO SUB 9200 @ 
@ 17@ RETURN 

186 REM 

200 REM MENU © 
@ 216 GO SUB 7ee@e: IF i%="Y" THEN LET line=4@00: RETURN 

220 IF i%="N“ THEN DIM r (4) 

23e@ CLS : LET t%="MENU": GO SUB 90¢ee @ 
® 24@ PRINT AT 4,105"1/ FIFTEEN";3AT 6,105"2/ JAM"SAT &,1e03"3/ HOT" 

25@ LET p$="CHOOSE A GAME (1-3)*: GO SUB 91¢e¢e 

26@ GO SUB 93@@: IF CODE i$<49 OR CODE i$>51 THEN GO TO 246e & 
@ 27@ LET line=1@@@xVAL is 

280 RETURN 

290 REM G 
@ 360 REM PLAY GAME 


31° REM line=LINE NO OF GAME 

$20 CLS : GO SUB line: REM INSTRUCTIONS a) 
@ 330 60 SUB 54@: REM LOAD ARRAYS 

340 60 SUB 9200 

35¢@ LET i win=@: LET you win=@ 
® 360 GO SUB 730: REM DRAW GAME e 

370 LET p$="D0O YOU WANT FIRST GO? (Y/N)": GO SUB 91¢ee 

380 G60 SUB 7400 





390 LET you first=(18="Y¥"): LET your move=i-you first e 
8 40@ REM START GAME 

41@ PRINT )@;AT @,43 "PRESS ""X"* TO ESCAPE" 

42@ DIM g(9): REM HOLDS MOVES 6 
43@ FOR m=1 TO 9: REM MOVE COUNTER 

44@ LET your move=i-your move 

45@ GO SUB S@@@#your movet+S@@0*NOT your move e 
@ 460 IF it%="X" THEN LET m=9: NEXT m: GO TO 510 

4706 GO SUB 820: REM PRINT MOVE 

ABC IF 1 win OR you win THEN LET m=9 e 
®& 490 NEXT In 

5¢0 GO SUB 89@: REM END GAME 

51@ PRINT )@sAT @,2;”"DO YOU WANT ANOTHER GO? (Y/N)": GO SUB 9400 9 
@ 52@ IF if="Y" THEN GO TO 350 

530 IF line=4@G@ THEN DIM r(4) 

540 RETURN e 
@ 550 REM 

54° REM LOAD ARRAYS 

57@ LET x=1+(tLine=3000) #3 e 
58@ DIM g(9): DIM a(9): DIM b(9): DIM a$(9,x) 

S9@ RESTORE 660+30# (1ine=30ee) 

600 FOR n=1 TO 9 e 
e 610. IF line=108@ OR line=360@ THEN READ a(n),bin): LET aS (n)=STR® a(n? 

62@ IF line=300@ THEN READ a(n) 

630 IF lLline=20@0 GR line=4000 THEN LET al(nd=ne LET bind =n: LET at(n)d=5 e 
® TRE n 

649 NEXT n: RETURN 

65@ REM 

4646 DATA 2,8,9,1,4,6 : 
e &7@ DATA 7,3,5,5, 357 

686 DATA &,4,1,9,8,2 

690 DATA 8,4, "HOT", 2,2, "FORM", 7,7, "WOES" e 
e 7@@ DATA 1,9, "TANK", 9,6, "HEAR", 5,8, "WASP" 

71@ DATA 3,3, "TIED" ,4,1, "BRIM", 4,5, “SHIF" 

720 REM e 
2] 730 REM DRAW GAME 

74@ CLS : GO SUB 9006 

75@ GO SUB line+10@ @ 
@ 76@ FOR n=1 TO 9: LET move=n 


77@ GO SUB line+3ee 
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7B8 NEXT n 
790 INK ®:; PAPER 7: BRIGHT @ 


e B00 RETURN © 

818 REM 

82@ REM PRINT MOVES 
E, 830 FLASH 1: BRIGHT 1: GO SUB line+30ee ® 

B4@ FOR n=1 TO 200: NEXT n 

958 FLASH @: BRIGHT @: INK 7: GO SUB line+3e0e 

B68 INK @: GO TO line+4ee & 
e B7@ RETURN 

88@ REM 

B90 REM END OF GAME @ 
e 90@ LET p$="WE’VE DRAWN! !:" 

910 IF NOT i: win AND NOT you first THEN LET r(line/1o0e@)=1 

920 IF 1 win THEN LET p%="I1’?VE WON'!':" e 
@ 930 IF you win THEN LET ps=“WELt DONE-YOU"VE WON! "=": LET Fr (1ine/108@)= 

1 

940 IF you win OR i win THEN GO SUB 83@@: REM PRINT WIN e 
@ 95@ GO SUB 71¢e@e 

960 RETURN 

97@ REM 
® 19@@ REM FIFTEEN e 

1610 LET t%="FIFTEEN": GO SUB 9000 

192@ PRINT ’’" NINE PLAYING CARDS, WITH VALUES FROM ACE TO NINE, A 
@ RE DISPLAYED.” ® 

1Q3@ PRINT ** YOU TAKE IT IN TURNS WITH THE COMPUTER TO PICK A CARD 
e 1040 PRINT *“ THE WINNER IS THE FIRST TO OBTAIN THREE CARDS THAT ADD & 


UP 70 FIFTEEN.” 
105@ RETURN 
@ 1@46@ REM 


@ 
1100 REM DRAW FIFTEEN 
1110 PAPER 1: INK 7: BRIGHT 1 
@ 113@ FOR n=4 TO 7: PRINT AT nn, 25" *: NEXT n @ 


1140 FOR n=@ TO 192 STEP 24 
115@ PLOT n+23,119: DRAW 6,17: PLOT n+23,119: DRAW 9,0 


° 116@ PLOT n+23,136: DRAW 9,0: PLOT n+32,119: DRAW 0,17 @ 
1178 PLOT n#21,117: DRAW @,2t: PLOT n+21,117: DRAW 13,0 


118@ PLOT n+#21,138: DRAW 13,0: PLOT m+34,117: DRAW 0,21 
@ 1190 NEXT no 


@ 

1200 LET r=9: GO SUB 79¢0 

1220 RETURN 
© 1300 REM PRINT MOVES es 

1310 PRINT AT 5, 3*#a(move) js aS$(move);AT 6, 3#al(move);" * 

1320 RETURN 
e 1400 REM PRINT MOVE & 

1416 PRINT AT 10+INT ((m-1)/2),8+148( your move); a% (move) 

1420 RETURN 

2000 REM JAM @ 
® 2010 LET t$="JAM": GO SUB 3ee0 

2020 PRINT *'* YGU ARE SHOWN A ROAD MAP IN REPRESENTATIONAL FORM, ON 

WHICH ARE SHOWN NINE NUMBERED ROADS. “ g 
2030 PRINT ”*" YOU TAKE TURNS WITH THE COMPUTER TO CHOOSE ONE OF T 

HESE NUMBERED ROADS." 

2040 PRINT ’** THE WINNER IS THE FIRST PLAYER TO HAVE THREE ROADS C 
@ WHICHENTER THE SAME TOWN.” 


2050 RETURN 
2180 REM DRAW JAM e 
© 2110 DIM 5(9,4): REM HOLDS DATA TO DRAW JAM 
212@ RESTORE 2210 
2130 FOR n=1 TO 9: FOR m=1 TO & 
@ 214@ READ jin,m): NEXT a e 
215@ INK 6-(n>3)-(n>S) 
Z16@ PLOT j(n,1),j(n,2): DRAW j(n,3),5(n,4) 
e 217@ NEXT nz INK @ e 
2180 FOR n=1 TO 8: READ r,c: PRINT AT r,c3 INK 33% %: NEXT n 
2190 PRINT AT 3,253 INK 13"“YOU__"sAT 5,253 INK 23"“ME_ “ 
2200 RETURN 
° 2210 REM JAM DATA 
2215 DATA 44,140.64, ~-87.8.9 
e 2220 DATA 108,53,32,31,12,15 @ 
2225 DATA 44, 28, 144,56,14,18 
2230 DATA 20,84, 24,56,5,3 
e 2235 DATA 20,84, 169,0,1°0,6 & 
2240 DATA 20,84, 24,-56, 14,2 
2245 DATA 44,140,144,-56,5,10 
225@ DATA 108,115,32,-31,9,14 @ 
e 2255 DATA 44,28, 64,87,14,9 
zoe DATA 11,2,11,23,4,5,18,5,15,13,7,13,11,17,11,10 
27@ REM 
23@@ REM PRINT MOVES : 
23510 PRINT AT j; (move,5), j (move, &)j aS (move) 
2320 RETURN 
ie 2330 REM ° 
2400 REM PRINT MOVE 
‘ 2410 aot 3 (move, 1), j(move,2): DRAW INK 2-your move; j (move, 5), ) (move, 4) e 
2420 RETURN 
3000 REM HOT 
3010 LET t$="HOT": GO SUB 9000 


e 3020 PRINT ’'“ YOU ARE PRESENTED WITH A LiST OF NINE WORDS." e 
3030 PRINT °* YOU TAKE 11 IN TURNS WITH THE COMPUTER TO PICK A WORD 

r 3040 PRINT ’** THE FIRST PLAYER TO HAVE THREE WORDS WHICH BEAR THE ® 
SAME LETTER IS THE WINNER," 
3050 RETURN 

e 310@ REM DRAW HOT & 
3110 PAPER 1: INK 7 
3130 FOR n=3 TO 10: PRINT AT 1,03" *: NEX 

@ Tn O 


3140 FOR n=@ TO 2: PLOT 8,96+n#24: DRAW 239,0: NEXT n 
315@ FOR n=0 TO 5S: PLOT 8+48#n,96: DRAW 0,48: NEXT 1 
@ 3170 LEf r=12: GO SUB 7900 e 


3180 FOR n#1 TO 9: PRINT AT 44INT (m/6)83,-3+68 (N-SH#INT (n/6))5n3 NEXT 
S190 INK @: PAPER 5 


e 32@@ RETURN a 
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PROGRAMS - 


3300 REM PRINT MOVES 


3316 PRINT AT StINT (almove) /6) 83,-4+68 (al(move)-S#INI (almove) /6))j5 at (aco 
e ve) @ 
3320 RETURN 


3410 PRINT AT IStINT ((m-1)/2),6+138 your move) jas (move) 
SA2@ RETURN 


e 
e 4000 REM 
4018 GO SUB 75e0 
4020 READ y,c: LET yt*CHRS y: LET c$*CHRS c oO 
e 4030 RETURN | 
41@@ REM 
411@ INK 1: PLOT 104,64: DRAW @,72: PLOT 128,64: DRAW @,72 & 
e 412@ PLOT 80,88: DRAW 72,0: PLOT 8@,112: DRAW 72,0 
414@ PRINT AT 12,03 INK 23)"ME...“scSsAT 14,@;"YOU.."3y% ft 
4150 DEF FN rind=G*+3eINT ((n-1)/3)3 DEF FN cin) =8+3e(n-3e INT ((n~-11/3)) & 
e 4160 INK 4: RETURN 
4300 REM 
4320 IF you win OR 1 win THEN GO TO 44e@ OQ 
® 433@ PRINT AT FN r(move),FN c (move) 3 a$(aove) 
4340 RETURN 
4400 REM © 
oO 4410 LET m$=c$: IF your move THEN LET m$<y$s 


4430 PRINT AT FN r(move),FN c (move); as 

444@ RETURN & 
®@ 4450 REM 

56@0 REM YOUR MOVE 


3010 LET pS=“ENTER YOUR MOVE (1-9)"%: GO SUB 71¢0 





& S020 GO SUB 93900: IF CODE i8$<49 OR CODE i$°57 AND i8<>"xX" THEN GO TO 5e bd 
29 
5030 IF i$="X" THEN RETURN e 
® 3040 LET move=b(VAL i$) 


S@S50 1F gimove)<>®@ THEN BEEP 1,-20: GO ID 5e@2¢ 
3060 LET gimove) =? 


e S@7@ REM CHECK FOR YOU WIN e 
See FOR 1=1 TO 8: GO SUB 8200 
S090 IF g(lid+g(12)+g(13)=6 THEN LET you win=1: LET win=l: LET 1=8 


e S1@@ NEXT 1: RETURN ® 
511@ REM 
GO@0 REM MY MOVE 

e 601@ DIM 8(9): REM SCORE FOR EACH MOVE @ 


6020 LET p$8="“mMY MOVE": GO SUB Flee 
6030 IF m=i THEN LET r=INT (RND#4): LET move=l#(r=@) +3@ (reli +78 (r HZ) +98 

e (r#3): LET g(move)=1: RETURN : REM RANDOM FIRST MOVE e 
6040 1F m=2 AND g(S)2@ THEN LET move=5: LET gimove) =i: RETURN 
6050 IF m=3 AND g(5)=@ AND move*2eINT (move/2) THEN LET movewS: LET gim 

e ove) 1: RETURN e 
6060 FOR I=1 70 8 
607@ LET :S=INKEYS: IF i18="X" THEN LET 1=8: NEXT i: RETURN 

@ 6080 GO SUB G8ee: REM POSSIBLE WINNING COMBINATIONS e 
6090 LET me=(gilt)=1)4(g(12)=1)4+(g(13)21) 
610@ LET you=(g(1l1)=2)+(g(12) =2)+(g (13) =2) 

& 4112 60 SUB 8108: REM ASSESS MOVES e 
4120 NEXT 1} 
6138 REM SCORE POSSIBLE MOVES 


e 614@ LET score=e e 
61358 FOR n=!I TO 9 
6160 IF s(n) >score THEN LET score=si(n): LET aove=n 

e 617@ NEXT n e 


46180 LET gtaova)=1 
6190 RETURN 
e 7@@0 REM e 
70035 LET end 
7016 FOR n=1t [TO 3: LET and=endtrin): NEXT n 





e 720 IF end<3 THEN LET i%$=“": RETURN @ 
7@3@ CLS : PRINT AT 7,B3 PAPER 23 INK 75" WELL DONE'!''! “TAT 10,33 INVERSE 
1; "YOU HAVE NOW SUCCEDED IN EACH OF THE THREE GAMES'"JAT 16,0; °A 

e RE YOU READY TO LEARN THE TRUE NATURE OF THESE GAMES? (Y/N)" & 


7840 GO SUB 74e0 
7058 RETURN 


7508 REM @ 

bad 751@ RESTORE 9g38e 

7520 LET t$=*" 

73530 FOR n=1i TO 19: READ ti: LET t$=tS+CHRS t: NEXT n @ 
e 7600 REM 

761®@ RESTORE 77¢0 

7620 FOR n=4 TO £2: READ length }@ 
e 743@ PRINT AT n,INT ((32-length)/2)3 

764@ FOR j=1 TO length: GO SUB 7800: NEXT j 

7630 NEXT nv ; @ 
@ 7668 GO SUB 9000: PRINT AT 6,615 "'“SAT 10,15t65" GRID, THEN" 

767@ RETURN 

7699 REA & 
@ 7700 DATA 22,45, 76, 76, 32,79, 780, 32,84, 72,697, 83,69, 32,71, 65, 77,469,835, 32, 65 

82,69 

7710 DATA 15,73,83,79,77,79,82,90, 72, 73, 67,32,87, 73,84, 72 e 
© 772@ DATA 1,32,1,32 

7730 DATA 31,73, 70, 32,89, 79,85,32,67, 63, 78, 32,80, 73,467,984, 85,82,69,32,84 

» 72,49, 32, 69, 76, 69, 77,569, 78, B4, 3 @ 


S 774@ DATA 27,79, 70,32,69,65,47,72,32, 71,65, 77,69, $2, 68, 73,83, 80, 76, 65, 8? 

,67, 68,32, 79, 78, 32,65 

7730 DATA 1,372 & 
oO 7760 DATA 29,89, 797,85, 32,93, 72, 79,85, 76,48, 32, 72,65, B46, 69,32, 78, 79, 32,68 

» 75,78, 70,73,67,85, 76,84, 89 

777@ DATA 24,87,73, 84, 72,532,453, 78,89, 32,797, 70, 32,84, 72,697, 32, 71,65, 77,69 e 
@ ,83, 33,33, 353, 77, 88 

7800 REM 

7B8L@ READ q: LET q$=CHRS q: PRINT 3 e 
ge 7820 RETURN 

7838 REM 

79700 REM PRINT ME:- & YOU:- 
@ 7910 PRINT BRISHT @3 INK 2§ PAPER 7;AT 7,33 "“MEt-"JAT r,185 “YOU:—" e 

7920 RETURN 

7930 REM 
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PROGRAM 
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8e@0e REM POSSIBLE WINNING COMBINATIONS e 

8@10 RESTORE 8040+} 

BeZ7@ READ 11,12,13 

8e3e@ RETURN 

8040 REM 

9041 DATA 1,2, 

G042 DATA 4,5, 
ic 1 





Be43 DATA 


8044 DATA 1, 
9045 DATA 2, 
8044 DATA 3, 
9047 DATA 1, 
8948 DATA 7, 
gese REM 
Biee@ REM ASSESS MOVES 

8110 IF metyou=3 THEN RETURN @ 
812e@ GO SUB 613@: GO TO B2e0 

8130 IF me=2 THEN LET score=1000: LET i win*l: LET win=l]: RETURN 

6140 IF youe2 THEN LET scorecSee@: RETURN ig 
8150 IF m=3 ANO gi(S)<>@ AND you AND me THEN LET score=300: RETURN 

81460 IF you AND me OR NOT youtme THEN LET score=10: RETURN 


Wagon Ve 
@ 


8170 IF me THEN LET score=Se@: RETURN e 
818e@ [F you THEN LET score#25: RETURN 
B19e REM 


8200 REM SCORE MOVES 


8210 IF g(ll}=@ THEN LET s(1l1)=s(11)+4+score . 
8220 IF g(12)=@ THEN LET s(12)"8(12)+ecore/1.3 

8230 IF g(13)=0 THEN LET s(13)=s8(13)+score @ 
8240 RETURN 

8250 REM 

BIC@ REM PRINT WIN e 
831@ LET l=win: GO SUB 8800 


8320 BRIGHT t: FLASH 1: PAPER & 

8330 LET move=i1: GO SUB line+300 e 
8340 LET move=12: GO SUB linet+30e 

8350 LET move=13: GO SUB Line+s3ee 

B3460 BRIGHT @: FLASH @: PAPER 7 


6370 RETURN . 
B380 DATA 78,797,685, 71, 72,84, 83,32,65, 78,68, 32,467,82, 797,83, 83, 69,83 

8399 REM 

700 REM PRINT TITLE ° 
9010 LET u$=“" 

7020 FOR n=! TO LEN t$: LEF ut=ute"-—": NEXT nm 

7@3e0 PRINT INK LAT OL,FN p(tSdstSsAT 1,FN olt$) 3 ub @ 


9040 RETURN 

9100 REM PRINT PROMPT 

911@ PRINT BRIGHT 13 INK 2;AT 20,@;TAB FN p(p$)sps3 ® 
912@ FOR n=FN p(p$)+LEN p& TO 31: PRINT SRIGHT 13" "3: NEXT n 

7130 RETURN 

920@ REM PRESS ANY KEY ® 
9210 LET p%=“PRESS ANY KEY... ‘: GO SUB 91¢e0 

9228 GO SUB 7300 

9230 RETURN @ 
9300 REM READ INKEYS 

931@ IF INKEYS="" THEN GO TO 931¢e 

9320 LET i S=1NKEYS & 
9330 RETURN 

7400 REM ANSWER Y/N 

9410 GO SUB ¥3ee @ 
9420 [IF 1#<>"Y" AND i$<>"N° THEN GO TO 941e 

943@ RETURN 

















Atari Error Message Reporter 
by Paul Lay 





Although Atari 8-bit computers can dif- | responding text. This program for all | purely for the interest of readers with a 
ferentiate between a large range of Basic | Atari machines (including XLs) will | knowledge of machine code. You need 
errors, these are unfortunately all of the | generate a full textual error message | only type the first listing to use the 
form ‘Line 1350 Error 143° which send | each time an error occurs. program. 

you scurrying to a manual to find the cor- I've included the assembly listing 





10 GRAPHICS 2 


. 20 POKE 752,1 
30 SETCOLOR 3,4,8 

® 4O ? #6:? #6:? #6;" ERROR" 
EQ? #6;"' message" 

® 60 ? #6;" reporter" 
Pom 2s46:? #6 

e 80 ? #6:"" (C)1985 paul lay" 
90 COLOR ASC("*'') 

@ 100 PLOT 0,0:DRAWTO 19,0 
110 DRAWTO 19,9:DRAWTO 0,9 

4 120 DRAWTO 0,0 
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130 
. 140 
150 
: 160 
170 
bd 180 
190 
® 200 
210 
@ 220 
230 
@ 240 
250 
@ 260 
270 
e 280 
290 
e 300 
310 
A 320 
32 
. 340 
350 
360 
. 370 
380 
¢ 390 
400 
ad 410 
420 
® 430 
440 
© 450 
460 
® 470 
480 
e 490 
500 
_ 510 
520 
530 
: 540 
550 
: 560 
570 
@ 
580 
590 
g 600 
rt 610 
620 
630 
® 640 
650 
o 660 
670 
® 680 
690 
@ 700 
710 
ry 720 
730 
. 740 
750 
- 760 
770 
m 780 
790 
B00 
z 810 
@ 820 





Pie? 


READ 





PROGRAMS 


" INITIALISING " 
K=0:FOR I=1552 TO 1668 


J:POKE IJ 


K=K+J:NEXT I 
IF K=16277 THEN 230 


oe pty 
oOo w 


st DATA VALUES INCORRECT" 


IN LINES 720->880" 


FOR I=1 TO GOGRNEXT fi 
GRAPHICS O:LIST 720, 880 


END 
Ces 


READING ERROR MESSAGES ":? 


IF PEEK(9)<>0 THEN 290 


POKE 
POKE 
POKE 
GOTO 
POKE 
POKE 
POKE 
POKE 


cee 

2,16:POKE 3,6 
12016: PORE #346 
330 

o. 
1553 , PEEK(12) 
1554, PEEK(13) 
12,16: POKE 13,6 


FOR I=0 TO 15 


POKE 
NEXT 
POKE 
POKE 


1536+1 , PEEK(S8368+T ) 
I 

1542 34:POKE 15436 
838 ,34:POKE 8396 


V=1 +PEEK(58374 ) +256* PEEK (58375) 
HI=INT(V/256) : LO=V-256*HI 


POKE 


1667 ,LO:POKE 1668 HI 


DIM MESS$(100) 
MESSLO=256* ( PEEK(106)-32)-2048 
HI=INT(MESSLO/256) 
LO=MESSLO-256*HI 


POKE 


1617, LO:POKrE 1618 HI 


MESSHI=MESSLO+66 
HI=INT(MESSHI/256) 
LO=MESSHI-256*HI 


POKE 


1623 ,LO:POKE 1624 HI 


LENG TH=MESSHI+66 
HI*INT(LENGTH/ 256) 
LO=LENGTH-256*HI 


POKE 


1629 LO:POKE 1630 HI 


CURRENT=LENG TH+66 
FOR ERR#®2 TO 65 


READ 


MESS$ 


IF MESS$="'+'"' THEN 690 
? MESSS 
HI=INT(CURRENT/ 256) 
LO=CURRENT-256*HI 


POKE 
POKE 


MESSLO+ERR , LO 
MESSHI+ERR, HI 


SIZE=LEN(MESS$ ) 


POKE 
FOR 
POKE 


LENGTH+ERR , SIZE 


I=1 TO SIZE 


CURRENT , ASC(MESS$(I)) 


CURRENT=CURRENT+1 


NEXT 
NEXT 


I 
ERR 


GRAPHICS 0 


NEW 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
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32 34 6,169 6,141 34 3 
169 34,141, 70,3,169,6 

141 71 ,3,96,133, 203 165 
185 240,14, 165,203,201, 69 
240 13,201,155, 208 4,169 
0,133, 205,165,203, 76,130 
6,165 205, 208 247 230 205 
134 206 132 207 165185, 201 
128 48 3,56,233 106,170 
189,255, 255 141 103,6 169 
255 255 141 104 6 189 255 





PROGRAMS 





e S80 DATA 255. 141 113.6 162 07134 © 
840 DATA 204.089 255 255, 32 130.6 
e 850 DATA 230,204 166,204 224 255, 208 e 
860 DATA 242,169 155,32,130,6,169 
e 870 DATA 69,166,206,164,207, 76,130 e 
880 DATA 6,76,255,255 
~ 890 DATA Memory Insufficlent e 
900 DATA Value Error 
é 910 DATA Too Many Variables ms 
920 DATA String Length Error 
930 DATA Out of Data Error 
4 940 DATA Number greater than 32767 ,, 
950 DATA Input Statement Error 
e 960 DATA Array or String DIM Error . 
970 DATA Argument Stack Overflow 
@ 980 DATA Floating Point Overflow/Underflow Error © 
990 DATA Line Not Found 
e 1000 DATA No Matching FOR Statement ® 
1010 DATA Line Too Long Error 
e 1020 DATA GOSUB or FOR Line Deleted e 
1030 DATA RETURN Error 
e 1040 DATA Garbage Error ad 
1050 DATA Invalid String Character 
e 1060 DATA LOAD program Too Long © 
1070 DATA Device Number Larger 
é 1080 DATA LOAD File Error e 
1090 DATA BREAK Abort 
n 1100 DATA IOCB e 
1110 DATA Nonexistent Device 
1120 DATA IOCB Write Only e 
7 1130 DATA Invalid Command 
1140 DATA Device or File not Open a 
ss 1150 DATA BAD IOCB Number 
1160 DATA IOCB Read Only Error e 
e 1170 DATA EOF 
1180 DATA Truncated Record ; 
ad 1190 DATA Device Timeout 
1200 DATA Device NAK 
© 1210 DATA Serial Bus e 
1220 DATA Cursor Out of Range 
© 1230 DATA Serial Bus Data Frame Overrun e 
1240 DATA Serial bus data frame checksum error 
@ 1250 DATA Device done error e 
1260 DATA Read after write compare error 
© 1270 DATA Function .not implemented @ 
1280 DATA Insufficient RAM 
e PSemATA + + + + tt + et + + +t @ 
1300 DATA Drive number error 
s 1310 DATA Too many OPEN files e 
1320 DATA Disk full 
é 1330 DATA Unrecoverable system data 1/0 error e 
1340 DATA File number mismatch 
1350 DATA File name error e 
1360 DATA POINT data length error 
1370 DATA File locked A 
. 1380 DATA Command invalid 
1390 DATA Directory full s 
e 1400 DATA File not found 
1410 DATA POINT invalid 
e e 
@ C000 1000 *=m $0600 e 
LOLoa 
e 1020 ; PUT THE NEW “E DRIVER TABLE ® 
1030 : AT PAGE 6 
1050 TABLE 
e LOGO ms e 
O600 LO7TO + *+$10 
: 1080 : é 
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202206 
A906 
8D2203 
A922 


1090 
1100 
1110 
BG 6) 
1130 
1140 
1150 
1160 
1170 
PESO 


O61A 8D4603 1190 


POINTER (LOW) 


A906 


1200 


O61F 8D4703 1210 


- 
@ 
& 
© 0610 
0613 
. 0615 
0618 
@ 
ts 061D 
@ 
0622 
S 
@ 
& 
OOCB 
® oocc 
OOCD 
‘ OOCE 
OOCF 
. OOB9 
0623 
"i 0625 
0627 
° 0629 
062B 
° 062D 
O62F 
: 0631 
0633 
: 0635 
0637 
® 0639 
© 
e 063C 
O63E 
e 0640 
0642 
® 0644 
0646 
. 0648 
O64A 
064C 
: O64D 
O64F 
wd 0650 
0653 
° 0656 
0659 
bd O65C 
O65F 
@ 0662 
0664 
e 0666 
0669 
° O66C 
O66E 
> 0670 
0672 
A 0674 
0676 
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60 


85CB 
ASB9 
FOOE 
ASCB 
C945 
FOOD 
C998 
poo04 
A900 
85CD 
ASCB 
4C8206 


ASCD 
DOF? 
E6CD 
85CE 
B4CF 
ASBY 
C980 
3003 
38 
EQ6A 
AA 
BDFFFF 
8D6706 
BDFFFF 
8D6806 
BDFFFF 
8D7106 
A200 
B6CC 
BDFFEFF 
208206 
E6CC 
A6CC 
EQFE 
DOF2 
AQ9B 
208206 


POINTER (HIGH) 


1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1376 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
VS10 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
aS} Ie) 
1600 
LEDS 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
7 LO 
1720 
1730 
1740 
1750 
1760 


WARM 
NOTE 
DISK 


ARMST 


; 
' 
; 
W 


EXIT 


PROGRAMS 


START CODE. 
THAT “EXIT CHANGES FOR 
BASED SYSTEMS 


JSR 
LDA 
STA 
LDA 


STA 


LDA 
STA 


RTS 


EXIT 

#TABLE/ $0100 

$0322 

#NEWPUTGSOOFF 

$0346 ; IOCB¥O PUT CHARACTER 


#NEWPUT/ $0100 
$0347 : IOCB#O PUT CHARACTER 


>; THE AMMENDED “£ PUT ROUTINE 


MYPUT 


CHAR 
COUNT 
FLAG 
TEMP 
TEMP2 
ERROR 


EXIT2 


il 


STA 
LDA 
BEQ 
LDA 
CMP 
BEQ 
CMP 
BNE 
LDA 
STA 
LDA 
JMP 


MESSAGE 


SKIP 


LOOP 


ATEND 


"LDA 
BNE 
INC 
STX 
STY 
LDA 
CMP 
BMI 
SEC 
SBC 
TAX 
LDA 
STA 
LDA 
STA 
LDA 
STA 
Lx 
STX 
LDA 
JSR 
INC 
LDX 
GEx 
BNE 
LDA 
JSR 


$CB 
$CC 
$CD 
$CE 
SCF 
$B9 


CHAR 
ERROR 
mene 

CHAR 

#°E 
MESSAGE 
#$9B 

EXIT2 

#$00 

FLAG 

CHAR 
OLDROUTINE 


FLAG 
EXIT2 
FLAG 
TEMP 
TEMP2 
ERROR 
#$80 
SKIP 


#EGA 


MESSLO , X 
LOOP+1 
MESSHI ,X 
LOOP+2 
LENSTH ,X 
ATEND+1 
#$00 

COUNT 
$FFFF X 
OLDROUTINE 
COUNT 
COUNT 

#ASFE 

LOOP 

#$9B 
OLDROUTINE 














Format 40/80 is a program designed to 
format disks in a special format; pro- 
grams properly saved on these disks can 
be read by both 40 and 80-track drives. 
This enables BBC owners to exchange 
programs between others with different 
drives. A master disk, once created, can 
be read by any 5%in BBC Micro disk 
drive. 

The following is a technical explana- 


PROGRAMS 


A945 
A6CE 
A4CF 
408206 


gg 78) 
1780 
1790 
1800 
1810 
1820 
1830 ; 
1840 OLDROUTINE 
1850 ; 

1860 
1870 
1880 
1890 
1900 


LDA 
LOX 
LDY 
JMP 


#°E 

TEMP 

TEMP2 
OLDROUTINE 


NEWPUT = MYPUT~1 


SCFFFF JMP $FFFF 
MESSLO = 
MESSHI = 


LENGTH = 


$FFFF 
SPREE 
SPREE 


BBC Format 40/80 


by Sean D Kelly 


tion of the method used, and refers to 
disk tracks as for an 80-track disk. Track 
O is reserved for the catalogue (sectors 0 
and 1) and a boot file ('BOOT — sectors 
2 to 9). The next 19 tracks (1 to 19) are 
not used: a dummy file name is created 
for tracks 1 to 19. The following 20 
tracks (20 to 39) are numbered 20 to 39 
and are read by 80-track drives. The rest 
(40 to 79) are similarly numbered but in 





ICROTEM 
GGG 


Still keying in programs? Forget it! 
This program is available for 
telesoftware downloading = on 
Microtex 666 (page *66614#.) 


pairs (20, 20, 21, 21, and so on) for 
reading by a 40-track drive. 

The system means that the disk 
capacity is effectively reduced to 50k, 
which should be adequate for program 
exchange. To create a dual format disk, 
CHAIN or RUN the program and follow 
the instructions. 





s 


io REM 
2U REM 
@ 30 REM 
40 REM 
SO REM 
® 40) REM 
70 REM 
80 REM 
® ay) 
100 
119 
® 120 
139 
£40 
toa 
160 
®@ 17 
160 
190 
& raed) 
210 
Pad 
@ 2.30) 
240 
Zan 
Sd 260 
270 
2B0 
290 
400 
310 
20 
330 
240 
® 350 
3450 
® 370 
380 
396 
@ 400 
4190 
420 
e 4x0 
440 
@ 430 
460 


Dual format disc formatter 

Written by Sean D FKFelly (ca) 
Formats discs in the special ‘dual-formet’ whirch allows them 

to be read by 40 or 80 track drives 

Formatting program to be used anly on 8 track drives 

To save programs on dual format discs, tise a 40/80 switchable 
drive, save programs with the drive set to 4 tracis and then 
With iff set to 80 tracks (or vice-versa) 


29th September 19704 


REM 
On 


Error handling 
ERROR MODE 7: REPORT: FRINT “© at line “sERL: @4=8A08: END 
REM Main program 
DIM idfield% 40, commands 
oSwordad=2FFF 1 
@4=4 
VDI} 15 
FROCreadtracks 
FROCreadsectors 
FROCdrive 
FRINT'Set drive 
FROCcheck 
FRINT °"Formatting drive 
PROC seel. 

FROC format 
FROCdirectorv 
@/=2.A0A 

FRINT 

END 


20, 


track” 79, sector” 9, directory’ Sit 


"eD4Zs' to BO tracks® 


“sDA 


REM Order of tracks on disc , 

DATA 9,1,2,3,4,5,6,7,8,9,190,11,12,13,14,15,16,17,18,19 

DATA 20,21,22,23,24,25, 246,27, 28,29, 30, 31,32, 33,34,35, 36,37.38,39 
DATA 20,20,21,21,22,22,23,23,24,24,25,25,26,26,27,27, 29, 28,29,29 
DATA 30,30,31, 31,32, 32,335, 33%,34,34,335,35,36,36,37,57, 28, 26,39,397 


REM Order of sectors on track 
DATA 9,5.1.6.2.7.5,8.4,.9 


DEF PROCosword 
XZ=cammand% MOD 236 
Y¥ZFRcommand% DIV 256 
AZZ 7F 

CALL &FFF1 

ENDPROC 
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470 
480 
e 490 
S00 


600 
610 

© 620 
630 

640 

® 450 
660 

670 

680 

490 

790 

. 7iO 
720 

e 730 
740 

750 

& 760 


770'- 


780 
e 790 
B00 
810 
® 620 
B20 
840 

. aso 
8469 

® B70 
880 
B90 

® 900 
910 

920 
" 930 
940 
950 

° 940 
970 
e 780 
990 
1000 
® 1010 
19020 

1030 
® 1040 
1050 
1060 

® 1070 
1080 

L109 
° ee 
1110 
@ 1120 
1130 
11406 
@ 1150 
11460 
1170 
® 1180 
1190 
1200 
1210 
1220 
1230 
° 1240 
{250 
& 1260 
1270 
1280 
© 1290 
1306 


® 1310 
1320 
1330 
ad 13409 
1350 
e 13460 
1370 
1380 
@ 1390 
1409 
1410 





PROGRAMS 





DEF FPROCreadtracks S10 ENDFROC 
FOR Tz20 TO 79 $20 


READ trackA?T% 530 DEF PROCreadsectors 


NEXT S40 FOR S¥%=0 TO 9 


350 READ sectork7Sy 


360 NEXT 
5370 ENDFROC 
589 


5 S90 DEF FPROCdrive 
REM Check on drive 2 


PRINT “Drive? "5: 
FX t5 t 
REPEAT 
DA=GET 
UNTIL D%P4a? AND DA<K52 
DZ=D%-48 
FRINT :;D% 
ENDFROC 


DEF FROCcheck 

REM Confirm dSefore formatting 
PRINT "Are vou ready (Y/N)7 ": 
MFX 15 1 

S%=GET 

IF S%< 89 AND S%<>izi STOP 
ENDPROC 


DEF FROCseek 

REM Tell 8271 to seek track O on the disc 
Fcommand“%=D7 

commands’! 4=28.0000 

command/Z75=1 

command i76=k49 

command“? 7=0 

FROCosword 

ENDFROC 


DEF FROCformat 
REM Format tracks from © to 79 
FOR T%=0 TO 79 
PRINT, 1% 
FEM Set up ID field 
FOR 1% TO 36 STEF 4 
idfield“7 1 4Z=track4~?7T% 
tdfi@ld“A?¢(1%+1)=D% 
rdfi@ldk?( lh+2) =sector 4%? (14/4) 
idfield4%#7(I1Z4+3)=1 
NEXT 


REM Tell 6271 ta format track with ID field just set up 


Tcommand“z#D% 
command’! 1=idfieldy 
command“? S=5 
commandh7 oaks 
command“? 72T% 
commandA76=16 
command’? ye#42 
command’ 71085 
command“Z7112@16 
PROCoOsword 
phil 


Er “ROC 


DEF PROCdirectory 

REM Write directory information in sectors 9 and i 
FOr F480 TO 311 STEP 4: directory“! 1420: NEXT 

REM Rea’ ~ve track O for catalogue and boot file 
REM Ther. create dummy file, to occupy ali space up 
REM (i.e. first free sector is C8) 
$(directoryZ~+&6) =" $$": REM Dummy file 
$Cdirectory%+&10)="' BOOT $$": REM Boot file 
directoryA7&1G=32 

directory/#?&R1ODs2kRBE: REM length of dummy file 
directory%“Z°&1L1S=%kB: REM length of boot file 
directory“? 1LOE=8CC 

directory“£?7?&116=%CC 

directory“%?210F=10: REM Start sector of dummy file 
directory“Z?&h117=2: REM Start sector of boot file 
director yA?7%#104=0; REM Number of writes to disc 
directory2%?$103=16: REM Position in sector of last 
directory”?&106=1: directoryZ?PRILO7=R90: 

REM Space on disc=*#190 sectors 

command“Z?0=D% 

command’! 1=direc_ory% 

command“4?5=3 

command’? é6=&4B 

command“? 7=0 

command4é£?8=) 

command“? 9=34 

REM Tell 8271 to write directory to sectors © and 
FROCosword 

ENDPROC 
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to sector 4C€7 


cataloque item 


This program wasn't meant to be 
published in two parts, but somewhere 
along the road to publication the second 


| PROGRAMS _i| 
Atari Multi-Mode Text 


by Garry Whitaker 


those readers struggling to type the 
machine code strings in lines 550 to 
580 of Multi-Mode Text, April APC, this 





For full instructions as to the use of 
this program, see the April issue. 


program will create them for you. 


listing of Multi-Mode Text was lost. For 
































90 REM I WOULD ADVISE YOU TO SAVE THIS BEFORE RUNNING 
100 DIM MC$(185):TRAP 120; 1=0:HASH=0 


110 READ A: I=I+1:HASH#HASH+A*I:GOTO 110 ’ 
120 RESTORE :IF HASH<>2498273 THEN 7? "YOU HAVE A DATA ERROR ":END 

550 7." "29 2? "NEW's? 3? 2? 2? "S50 MC$=";3CHR$(34);:POKE 766,1:FOR I=1 TO 55:RE @ 
AD At? CHRS$(A);:NEXT I:? CHR$(34) 

560 7? “S60 MC$(LEN(MC$)+1)="; CHR$(34);:FOR I=1 TO 76:READ A:? CHRS(A)::NEXT 1:7 

CHRS$(34) e 
570 ? "S70 MC$(LEN(MCS )+1)=";CHR$(34);:FOR I=1 TO 21:READ A;? CHR$(A);:NEXT I:? 

CHR$( 34) 

580 ? "S560 MC$(LEN(MC$ )+1)=";3CHRS(94);:FOR I=1 TO 33:READ A:? CHR$(A);:NEXT 1:7 . 
CHRS$(34):POKE 766,0:7 "POKE B42, 12" 

590 POSITION 0,0:PORE 842,13:END e 


1990 POSITION 0,0:POKE 842,13;:STOP 

2000 DATA 104,104,133, 213, 104,133,212, 104,104, 133, 214,104,133, 216, 104, 133, 215, 10 
4,104, 133, 217, 104,133, 219, 104 e 
2010 DATA 133,21B, 104,104, 133, 175, 104,104, 133, 226, 169, 255, 133, 221, 169, 0, 56, 101, 2 

21,133, 221, 168, 192, 255, 240 

2020 DATA 6,177, 218, 201, 253, 208,1, 96, 24, 201, 32, 48, 10, 201, 96, 176, 6, 56, 233, 32, 56, 1 ® 
76,7, 201,32 

2030 DATA 176, 3,24, 105,64, 56, 176, 2, 176, 210, 133, 225, 165, 215, 133, 222, 165, 216, 133, 2 


23,162, 0,165, 225, 24 ss! 
2040 DATA 101,222,133, 222, 169, 0,101, 223, 133, 223, 232, 224, 8, 208, 238, 160, 0,165, 212, 
133,85, 165,213, 133, 86 e 


2050 DATA 177,222, 162,0, 152,72, 24,101,214, 133, 84,177, 222,24, 42,133, 225, 165, 226, 1 

44,2, 165,175,133, 224 

2060 DATA 138, 72,165,224, 32,183, 245, 104, 170, 24, 165, 225, 232, 228, 217, 208, 228, 104, 1 & 
68,200, 192, 8,208, 199,165 

2070 DATA 85,133,212, 165, 86, 133, 213, 56,176,154 





Va 
by John Coyne 
See PC for the Amstrad CPC464 enables Upon running, the program ts driven scroll 
the userto examine anddisassembleall | by the following commands: W: to wipe current screen 
96k of internal memory, both ROM and | S: start address in hex followed by the Q: to quit 


RAM. Output consists of either dis- 
assembled machine code or a hex 
dump, both accompanied by a charac- 
terrepresentation of memory contents. 
The program uses two 40-column 
windows side by side, so one window 
can be used for the main routine andthe 
other to display called subroutines. 


number of lines to be displayed (a 
high number gives’ continuous 
scrolling) 

X: switches windows 

D or H: disassembly or hex dump 

Aor QO: RAM or ROM (defaultsto RAM at 
&4000 and &BFFF) 

C: to view next address, can be held to 





10 ' «* SEE-PC m= 

20 ' AMSTRAQ CPCé66 ROM/RAM OISASSEMBLER 
30 ' CDPYRIGHT J. COYNE 1985 

40 SYMBOL AFTER 756:MEMORY &ABEF-SYMBOL AFTER 248-MOQE ? 
S0 ON BREAK GOSUB 80 

60 ON ERROR GOTO 90 

70 GOTO 41000 

$0 L=0:RETURN 

FO FRINT CHR$(7) RESUME 51000 
1800 ' SUNDRY SUBROUTINES 
1700 CLS #0:WINDDW SWAF 0,1-\WINDOW SWAP 2,3.WINDOW SWAP 6,5 
1730 F=8(5,0):.F=5(5,1) A=5(5,6) 

1250 CLS £2:PRINT 2£2,CHR$ (10); "FUNCTION. 
1255 Ti=5 (0, ):T2=5(1,F) : RETURN 

1300 CALL &ABCO.P @B,@A:PRINT £4, HEX$(B, 2); -C$=C$+CHR$ (1)4CHRS$(B) -RETURN 
1700 IF Y¥c¢ AND Yeo? THEN T$=T$+"A, * 


",FS(R)-FS(F) 


Continuous scrolling can be paused 
by [ESC] or terminated by [ESC][ESC} 
without exiting the program. 

The program wasn't printed on an 
Amstrad printer so unfortunately the 
hash sign appears as a pound sign. Other 
than that, it's all correct. 






1710 RETURN 
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1800 
1810 

1900 

1905 

1910 

1970 

1925 

1930 

9997 

5098 

9999 

19000 
10010 
10020 
10030 
10040 
10060 
10060 
10070 
10080 
10100 
10110 
10206 
10210 
10220 
10230 
10260 
10250 
10266 
10306 
10310 
10400 
10506 
10600 
10700 
11000 
11010 
12000 
13060 
13010 
13100 
13110 
13200 
13300 
13310 
13320 
133460 
13350 
13351 
13352 
13353 
13354 
13355 
13356 
13357 
13358 
13359 
13340 
13364 
13400 
13500 
13516 
13400 
13700 
19997 


19999 
20000 
20010 
20100 
20440 
20120 
20200 
29997 
29998 
29999 
30000 
30010 
31000 
31010 
31100 
31116 
354260 
31210 
31500 


19998 ° 


PROGRAMS 


IF Y=6 THEN F$="F" ELSE FE=R$(¥) 
5$="(C)*: ETURN 

Og=" tl 

GOSUB 1500.0$="A"+HEX$(B, 2}4+0$: RETURN 
GOSUE 1300:O0$=HEX$(B,2):GOTO 1905 
GOSUB 1906 

O$=" ("4+0$4")": RETURN 

GOSUB 1910:GOTO1925 


t 


‘ NOT CB/ED FREFIXED 

OM X GOTO 11000, 120900, 13000 

ON Z GOTO 10100, 10200, 10300, 10400,10500, 10600, 10700 
IF B=0 THEN T$="MOP": RETURN 

IF ®=8 THEN T$="EX AF AFT" - RETURN 

IF B=1ié THEN T$¢="BINZ ".GOTO 10070 

IF B=26 THEN T$="JF *:GOTO 10076 

T$2 "FR 4O¢(¥-6)4"," 

GOSUP. 1£300:1F €2127 THEM B=B-256 
P=Rh+A:T$=7T$4+ "8 "+HEX$ (8,46) -RETURN 

IF ¥ ANQ 1 THEN T$="ADD "4194", "4W$(V) RETURN 
GOSUR 1910:T$="LD “+g (V)4", "40$. RETURN 
Te="LO0 F 

IF V=0 THEN F$=2"(BC)":S$2"A" 

IF V=1 THEN F$="(CE)™-5$="A" 

IF Viz FHEN GOSUE 1£930:F$=<0$.5$=1¢ 

IF V=2 THEM GOSUB 19230-F$=0$:5$="A" 

IF ¥Y ANC 1 THEM T$=7$45$4","4F$ ELSE TEaT$+F $4", "45 
FETUFN 

IF ¥Y AND f THEN T$="GEC "+\Ug(V) ELSE Té="INC "4s (y) 
RETURM 

T$="INC "4hE(Y) - RETURN 

T$="CEC "4h$ (7). FE TURN 

GOSUB 1900:T$="LO "4R¢(7)4", "+0$-RE TURN 
TS=M§ (4, ¥}) : RETURN : 

IF B=118 THEN T$="HALT": RETURN 

T$="LO “4RE(¥)4", "4RE(Z) RETURN 
T$=M$(0,¥}:GOSUB 1700. T$=7$4+R$(Z)- RETURN 

ON Z GOTO 13100,23200,13300, 13400, 13500, 134600,15700 
TSa"RET “409 (7) RETURN 

IF ¥Y ANO 1 THEN 13300 

T$="POP “4+W$(V44) RETURN 

GOSUB 1910. T$e"JF *40$(¥)4+", “40$ RETURN 
K=-1 

KakKeL:1F K=12 THEN 66000 

IF B<oB(0,K) THEN 13310 

ON K GOTO £3381,13382, 13353, 139586, 13355 2393556, 15957, 13388 ASSSS, £3360, 23364 
GOSUB 1910:Tg="JF °40$:RE TURN 

GOSUB 1920: T$="OUT "“+0$+", A": RETURN 

T$=*EX (SP), "4+1$: RETURN 

T$="CH1*: RETURN 

T$="RET" : RETURN 

T$="EXX" RETURN 

T$2"JP 3 “+h6 (6): RETURN 

T$="LG SF, "+1$:RETURN 

GOSUB 1920:T$="IN A, °40$. RETURN 

T$="EX OE,HL": RETURN 

T$="EI"*: RETURN 

GOSUB 1910:1$="CALL *40¢$: RE TURN 

GOSUB 1910: T$="CALL “409 (¥)4", “40$:-RETURN 

IF ¥Y ANDO 1 THEN 12300 

T$="FUSH “4\V$ (V44): RETURN 

TS$=M$(0,¥}:GOSUB 1700: GOSUB 1900:7$=71$+0$:RKE TURN 
T$= "RST 4+STRG(COeY) -RETURN 


CB FREFIXEO 

IF X THEN 720100 
TE=M$(1, ¥) oh$ (2) -RETUEN 

IF X=1 THEN F$="BIT" 

IF X=2 THEN T$="RES" 

IF X=} THEN T$="SET" 
TE=TSHSTR gS (CY) 4", 84h § (72) RETURN 


' EG PREFIXEO 

i 

OM X GOTO 31000,32000, 40000 

GOTO 0000 

ON Z GOTO 31100,74200, 31300, 34400, 31400, 31400, 31400 
GOSUB 1800; T$="IN  "“+F $4") "45$. RETURM 

IF ®=113 THEN 40000 

GOSUB 1900: T$="QUT "45$+", “4F§. RETURN 

IF Y AND ft THEN T$="ACG “" ELSE T¢="Sec 
TSE=T$4+"HL, “45 (VY). RETURN 

GOSUB 1930-I1F Y ANG 1 THEN Tg="LO  "+\V$(¥)4+", "40$. RETURN 
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PROGRAMS 








31310 T$="LO 44094", "4W¢ (V) RETURN 
31400 Ko~d 

31410 K=Ke2:1F 212 THEN <0000 

314620 IF B=B(1.K) THEN T$=B$¢(K): RETURN 
31430 GOTO 31410 

32000 (F Y<*é QR Z>3 THEN 60000 

32010 KeZ+de(Y AND 1). T$=M$(V,K): RETURN 
(0000 T$="ENVALIO OFCOLE":- RETURN 

sogg7 ' 

40998 ' INITIALISE VARIABLES 

0999 
61000 DEFINT A,B,&.F.5,V.X%.Y, 2,1, K,L,F.T 

410140 meso CGS" "OGs"*- Feat See" alge kt 

41020 O1M S(1,6),F$(3) 

61025 $(0,0)=2:5(0,1)=0-5(0,2)=24.5(0,3)=32.5(0,4)=0 
41030 $(1,0)52:5(4,1)50:5(1,2) 236: 5 (4,3) 232:5 (1,6) 20 
61035 Fg(0)=2"RAM ".Fg(1)="ROM ".F§(2)="OISASSEMBLY"-F§(3)="HEX CUMP" ® 
41060 CIM M§(4.7),R$ (7), W$ (7), 04(7) 
41050 CIM B(1,11).8$(11) 

$1100 FOR k20 TO ? 

61110 FOR L=0 TO é:REAQ M$(L.K):NEXT 
41120 REAL R$(K),W$(K). C$ (EK) NEXT e 
61140 FOR K20 TO 11:READ B(0,h),B(t,K).B$(K): NEXT 
42000 DATA “ADO “| *RLO 8 LOL LOLR, RLCA,B,BC, NZ 
62010 DATA “ALC “.*RRC "| CFI,CRIR,RRCA,C,DE,2 
62020 DATA “SUB @,"RL  @, INL, INIR,RLA,G,HL,NC 
42030 DATA “SEC © "RR ' QUTI,OTIR,RRA,E, SFC @ 
42060 DATA “AND “| "SLA "\ CCID LOOR,OAA.H.BC, FO 
62050 DATA “XOR “. “SRA © CFD. CPOR,CFL.L,GE,PE 
62060 DATA “OR ®.*“ERRR" ING, (NCR, SCE, (HL). HLF 
42070 DATA °CF “,*SRL “,OUTD,OTOR,CCF.A.AF.M 
43000 DATA 195, 68,NEG, 211,469, ETN ® 
63020 DATA 227,70,"IM 0*,243,71,"LG 1,a* 
63060 DATA 201,77,RETI, 217,79, “LO RL A* 





(3060 DATA 233,86,"IM 1,249.87, "LO A,I® . 
63080 DATA 219,96,"IM 2",235,95,9L0 ARS 
43100 DATA 251,103, RRO, 205,111, RUC ® 
64997 3 
(4998 * LINE 1300 ENABLES ROM IF NEC \="B=FEEK(A)-AcA+i" 
46999 | ° 
65000 A!=43968.FOR K=0 TO S7:REAL! T$:POKE Al 4K, VAL (*8"47§)-NEXT 
(S100 DATA GO,6E, 00,00, 66,01, 4£,23 e 
S110 DATA 46, Q01,7E,06,B7,28,19,78 
65120 DATA 2F,€6,C0,E2,£8,AB, 07,07 ‘ 
(S130 QATA 07.32.00, 4B,CO,00,89,F5 
651460 GATA 0A,SF,F1,C0,0C,89, 18,02 
45150 DATA 0A, SF,03,70,2B,71,16,00 © 
45160 GATA OD, 6, 02,00, 66,03,73,23 
65170 DATA 72.09 ‘ 
44997 * 
46998 © EROMPTS MENU 
66999! e 
47000 C$=CHRE (13) 4CHR$ (10) - TEES TRINGS$ (27, CHR$(9))-PRINT TAB (33) "AMSTRAD CPCSS6" 
67005 PRINT TAB (30)"ROM/FAM DISASSEMBLER",C§;C$; TAB(20) "PRESS." 
67010 PRINT T$,"X TO CHANGE CURRENT SIDE"; C$,T7$. e 
"0 FOR DISASSEMBLY".C$:7¢;'H FOR HEX CUMF« 
47020 PRINT T$,°A TO READ RAM“;C§.T$;"0 TO READ ROM".C$.TS; e 
"5 TO ENTER START ADORESS".C$,7$;“C TO PRINT NEXT INSTRUCTION® 
67030 PRINT T$;"W TO WIPE CLEAN CURFENT WINDOW".C$,7$;°@ TO QUIT"; C$,C$-T$, 
"ANY KEY TO CONTINUE“ e 
67040 T$=INKEY$-IF T$="" THEN 67060 
(7050 CLS ; 
(8997 | 
68998 * OPEN WINDOWS, INITIALI5£ SCREEN 
48999 e 
49000 WINDOW £6,1,80,1,2; WINDOW £41, 60,3,22:\WINDOW £5, 61,80,3,22 
69010 WINDOW £2,1,60,23, 24: WINDOW £3,614, 80, 23, 24 
49020 WINDOW £0,1,60,25,28: WINDOW £1. 64,80,25. 25 i 
49500 PRINT 26,*AOORESS: COLE. ASSEMBLER: CHAR *; 
49505 PRINT £6,"ADORESS: CODE: ASSEMBLER: CHAR * O 
$0000 S=0:B=0:GOSUB 1230:GOTO 53000 
60997 
50998 " MAIN LOOF 81000-53080 e 
50999 | 
51000 LINE [NPUT £0;"START ADDR. &".T$:T$="A"“4T§$- AUNT (VAL (T$)) e 
64010 INFUT £0;"NO OF LINES*.L 
51020 CLS 20 
51907 ° - 
51998 ' LOOP FOR EACH LINE CISASSEMBLEQ DUMPED §2000-S2600 
54999 | e 
$2000 WHILE Lt0 
62010 L=L-1 
52020 AI=A:IF At <0 THEN Al =A'465536 ; e 
52020 FRINT €4.MID$(STR$(A!).2):: PRINT £6, TAB(7):HEX$(A.6);" *; 
© 
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PROGRAMS 











§2210 Y=(B AND 56)/6 
82220 Z7=(B ANG 7) 
@ | #2230 V=(B AND 681/16 ® 
£2299 * DEAL WITH IX,1lY¥ OFFSET 
"2300 If [=0 THEN 527600 
$7310 IF NOT¢¥=é6 QR Z=6) THEN 52400 
62320 IF Fat THEM Bek:GOTO £2350 
@ 52330 GOSUB 1300  ] 
82350 Kei. IF 62127 THEN kK=--1:.B=A8S (8-256) 
$2360 I1$=I1$4CHR§$ (44-K I 4+MINS(STRS$ (8) ,2) 


e $2060 T=" ":Cg="". IF F=? THEN 52100 
52069 ' HEX GUMP 
52050 FOR K=i TO é:GOSUB 1200-GOSUR 1300.PRINT £4," ",-NEXT-GOTO ©2700 ‘ 
e 52099 © CIISASSEMBLEF 
$7100 [=0.F=0.1$="HL":GOSUB 1300 
e C2110 IF @=237 THEN F=2:GOSUP 1200-GoTO §2150 . 
$2120 IF B=22t THEN I=1:1$="IX":GOSUE 1300:GOTO ©2140 
, 62130 IF @=283 THEN l=2-1$="1Y".GOSUB 1300 
} @ 62140 IF @=203 THEN P=1:GOSU8 1300-1F I THEN ‘=B-GOSUE 1300 Q 
52150 WS (2)=1$-V$ (6) =1$ 
e 52200 X=(B AND 192)766 e 


® 52600 RE (S)a* ("41 94"%) " . 
52499 | CECODING SUBROUTINES 

e 52500 ON P41 GOSUB 10000, 20000, 30000 e 
62600 IF I THEN KSINSTR(S,1$,1$)-]F K20 THEN Tg="INVALID PREFIX" 
«2699 ' PRINT OUTFUT . 

® 52700 FRINT €4,TAB(T1);T$: TAB(T2), 
S2708 FOR ssl TO LEN(C$)- PRINT £6, MIO$(C§,K,1);:NEXT.FRINT £6 

e §2800 IF NOT CINKEY(62)) THEN 52020 ® 
£2900 SENT! 
52999 ' GET KEY 

® £3000 CALL &BB1G:FRINT f0,"ENTER X - OvH = AvO=5-C = W -O" e 
§3010 T$= VPP ERS (INKEY$).IF T$="" THEN 53010 

3 §3020 IF Tg$="C" THEN CLS £0:L=1:GOTO 52000 e 
53030 IF T$="S" THEN 51000 
53060 IF T$="A" THEN F=0-5(S,1)=R;GOSUB 1250 

e $3045 IF T$="0" THEN R=1-5(5,1)=R-GOSUB 1250 e 
S3050 IF T$="0" THEN F=?2:5(5,0)=F:GOSUB 1250 

. 53058 IF T$="H" THEN F=3:5(5.0)=F-GOSUB 1250 e 
53060 IF T$="X" THEN 5(S,4)=A-5S=AB5(S=0):GOSUB 1200 
53070 IF T$="W" THEN CLS 26 

53060 IF T¢<>"*Q" THEN 53000 ® 
55000 FOR K=0 TO é6-WINDOW #k,1, 80,1, 28:MEXT: END 
READY, 

® & 


MACHINE COCE ROUTINE CALLEQ IN LINE 1300. 
EQUIVALENT TO "B=FEEe (A): A=A+1! 


100 CALL AABCO, FR @B,@A 
LOS tent mt otk deo a tae 





© 110 ABCO ODSE00 START. LO L, (1X40) : 
120 ABC fN660t LO oH, (1x41) 
. 130 ARCS 6E LO C, (HL) e 
160 ABC? 23 INC HL sBCe MAN 
150 ABCS 46 LO 68. (HL) 
e 160 ARCO OL7EO6 LO A, (1X46) ;ACCE"R" ® 
170 ABCC B? OR A 
180 ABCO 2819 JF 2Z,GETRAM 
® 190 ABCF 78 LD ALB ° 
200 ABCO 2F CFL 3IF a">=AC000, THEN ACC+&00 
e 210 ABC ESCO ANE! aco IF CA" I= 83FFF, THEN ACCeACO 3) 
220 ABDI E2E8Ae JF PO,GETRAM  ,;ELSE FO, SD GETRAM 
230 ABO6 07 RLCA 
. 240 ABO? 07 FLEA ® 
250 ABLIB 07 RLCA ,ACCHAOD OF A06 
. 260 ABDP J20DAB LCi | 6(ENAGBLE+1),A,88900 FOR UPPER ROM e 
270 ABDC COw*eB9 ENABLE CALL &BP ax ,&R906 FOR LOWEF ROM 
280 ABOF FS FUSH AF 
ry 290 ABEO 0A ROMGET:LO A, (BC) ry 
300 ABEL fF vet ESA 
310 ABEZ Fi FOR AF 
nd 320 ARES CLOCBS CALL AB90C RESTORE PRIOR ROM STATE ° 
330 ABES 1802 JR  POMRAM 
e 340 ABES 0A GETRAM:LL A, (BC) & 
350 ABES SF LO ELA 
360 ABEA 03 POKRAM:INC BC (MAZAFL") 
Ad 170 ABEE 70 Li (HL).e e 
380 ABEC 28 CEC HL BAN EEC 
e 390 ABED 71 Lees “CHE ce e 
600 ABEE 1600 Lo 86 800 
410 ABFO [C4EO2 LO. beet ded2)) 
) 420 ABF3 006603 LO H, (1X43) ® 
430 ABFS 73 Lo (HL) E 
e 440 ABF? 23 INC HL mE ECE e 
| 450 ABFS 72 LO (HL),D 
\ 440 ABFO C9 RET 
° READY. ® 
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Darts is not a game I'd immediately think 
of simulating on acomputer, but this pro- 
gram for the Tandy Color works quite 
well. The game is for two players who, 





PROGRAMS 


Color Darts 
by Keith Theobald 


to enter their initials. After this you can 
then select whether you want a double 
start, a double finish, computer scoring, 
the initial starting score, and skill level 


When you have configured your game 
you can start it by pressing S; the display 
will change to a dartboard. 


upon running the program, are prompted | (1 = hard, 20 = easy). 





O CLEO:PRINTS7S, "K. THEOBALD®}:PRINT@175, "15° !PRINT@268, “PROUD *CHR®(12@) °TO"| 
1 PRINT@364, "PRESENT®} 
9 PCLEAR6: PMODE1,5:PCLS: GOSUB400: GOSUBL1000 
10 PMODE4, 1:PCLS: POKE6S495,0:CL5 
® LL PSET(1,0):PSET(2,0) 
12 PSET(2,1}:PSET(3, 1) 
13 FORX@ 1 TO9:PSET(X, 2) !NEXT 
e 14 PSET(2,3):PSET(3,3) SFORX=6T08! PSET(X, 3): PSET(X,1£) [NEXT 
13 PSET(L,4):PSET(2,4) 
20 DIM 8(20),BO(916) ,GX120,3),DX(20,3), 7X (20,3), B10), TY (20,3), DY (20, 3) , 87120, 3) 
ce) ,DACLO) 
21 GET(1,0)-19,5)},DA,G:PCLS 
30 CIRCLE (96,96), JO: CIRCLE (96,96), G4: CIRCLE (96, 961, SSICIRCLE (96, 96), 97 


e 40 PAINT(96,2),3,4 
SO S191. 5:P1#3. 141592654: CHP /30: FREI 
60 A=S1#C 

e 20 SX#96¢AS#SIN(A) 5 SY=96-GSRCOS (A) 


BO LINE (96,94) - (SX,S7),PSET 

90 SIeSl+3:1F Si(ese.5 THEN 60 
e 100 COLORO: FORD=0TO15: CIRCLE (96,94! ,D!INEXT: COLORS: CIRCLE (96,96), 15: COLORS: CIRCLE 

(96,96), 7: CIRCLE (96, 94), 15: PAINT (96, 96) ,5,35!:PSET(87,100,0) :PSET (100,87, 0) 

110 DATA 96,253,111, 26, 133,34, 150,50, 160,67, 167,87, 166, 109, 157,133,143, 150,123, 16 
e 2,103, 166,80, 167,99, 155, 41,136,31,124, 27,103, 27,81, 37,40, 32,40,69, 30 

120 CeO: FORI=1TO20:READ X,Y!IPAINT(X,7),C,% 

130 IF C=S THENC=0:G0T0150 


140 1F C#O THENC=3 
e 150 NEXT 
170 DATA 96,14,117,18,141, 29, 199, 49, 170,63, 177,806,173, 116,161, 144,147,199, 118,17 
e 6,977,176, 78,176, 48,161, 33,146, 21,124, 16, 100, 16, 76,39, 42,%3,27,67,21 


180 Ces: FORI@1TO20:READ X,Y:PAINTIX,Y1,C,3 
190 IFCeS THENC#0: GOTO2710 
200 IFCRO THENC#3 
oO 210 NEXT 
220 DATA 96,48,81,50,65,59,%4,70,48,85,46,92,350,110,357,123,67,134,980, 191,93, 144, 
110,143,123, 136,136, 124,141,114, 199,92, 141,76,134,64, 123,535,110, 50 
@ 230 C=S: FORI=17020:READX, Y: PAINT(X,Y),C,3 
240 IFC=STHENC®0: GOTO2460 
280 IFC#OTHENC#=% 
© 260 NEXT 
270 DATA 96,%%, 108,356,114, 67,116,61,116,90, 116,96, 136,103, 116,111, 109,111,103, 11 
3, 99,115,91,119,01, 115,861,108, 76, 101, 70,96, 78, 90, 78, 83, 78, 73,988,753 
@ 280 CeO: FORI@17T020! READX, Y:PAINT(X,¥),C,5 
290 IFC=% THENC*0O:GOTOSIO0 
300 EFC=0 THENC=5 
) 310 NEXT 
320 COLORS: LINE(194,0) -(255,160),PSET,B 
330 LINE(194,6)~-(29%5,8),PSET 
e 340 LINE (225,868) = (22%, 180) ,PSET 
350 GOTOBS3O 
400 DIMAB(90) 
e 410 DRAW"RMO,O* 
420 AS(6%)="U4EIR2FLDINLADS* 
430 AM(45)} ="BM+O,-3ER3* 
e 440 A®(646) 2"USRIFIGINLSFIDIGILS: 
450 AB(43)=°BM+2, -3INUZNP2NR2NL2° 
460 AS(67)=°BM+3, sONE LL 2HIUSELRZFL" 
470 AB(44)=°BM+3,-1)DG" 
e 4B0 A®(4B) ="USR3F1D3G1L3° 
4790 AS14691 =’ NREUINRIUZRG* 
S00 A®(70) #*USNRIUZR4° 
@ $10 A®B(71) ="BM+3, -OELUILZR2D1G1L2HIUSEIR2ZF1" 
520 A®(72)="USD2R4U2D5" 
S30 AB(73)} «"R4LZUSL2R4° 
@ 340 A®(74)=°RM+0, -IFIRIELU4L2Ra" 
350 AS (75) ="USDSRINESUIFS" 
$40 A®B( 746) = °NR4AUS* 
@ 570 AS(77)="USF2E2D3° 
580 AS( 78) =*UsFaDIUSs" 
S9Q AW179) =*BM*O, -LUSEIR2F I D3SGILZH! * 
& 600 A®(BO!™="USRIFIDIGIL3" 
610 A®(B1)="GM40, -1U3SESR2F I DINE INHIGIL2ZH1" 
620 A®(52) =" USRIFDGNLSFD" 
@ 630 AS(E3) ="GM+0, -1LFFIRZEIULHILZHIUOEIRZF 1" 
640 A®(O4) ="GM+2, +01 USL2R4" 
699 AS(GS) =" BM40, -1NUIFIRZE1U4* 
e 660 A®(B6)="BM+0, -S1D3SF2E2U3" 
670 AS(G7) ="BM+0, -SO4FLELUIDIFIE1UA* 
680 AS(GS)™="*ULE4RM-4, -CF4D1" 
e 690 A®(B9) ="BM+2, *OUJNEZH2" 
700 AS(9O)}="R4L4QULE4L4°* 
210 AS(47)}="R4L2USL1G1° 
e 720 AS®ZISO) **NRAVIEIRZELUIHIL 261" 
F730 AB(S1) =" BM+O, -1;FARZELUIHILIRIEIHIL 261" 
740 A®(52) =" BM+3, *OUSPLIDIRA* 
750 ABS(S3)=9BM+O, -1( FI RZEIUIHIL3UZR4* 
e 760 AB(S4) 2" PMO, -IFIRZEIHIL2ZGIUIEIRZF I" e 
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770 AS(5S) *"ULE4L4" 

780 AS15646) ="BM+0, -1FRZELULHIL2ZGIDIUIEHIELR2FIG1” 

790 ABR(3S7) =" BM40, -LFIRZELUSHILZGIFIR2ZE1* 

BOO AB(46)="BM+3, *OU1" 

B10 AS(48) =" BM+0, -1FIRZELUSHIL2G1D3" 

820 AS(32Z)=" BRE" 

8271 RETURN 

830 KS$="BSDSTSOS”’! X#200: Y=190: GOSUBSH40: GOTOS40GOTOB49 
B40 FORU=ITOLEN(K®) : A=ASC (MIDS(KS,U, 17) 1DRAW" BM" +STR®(X1 4%, "STRBIY) 4AM (A) EXEK47 
B41 IF X>255 THEN X=#O: Yxv+7 

850 NEXTU: RETURN 

860 KS=" 20°! %=90: Y29: GOSUBB40 

A790 KEm"1"sXe120:Ye1 3: GOSUBB4IO 

ABO K9~"18":Xe14d2: Y=22: GOSUBBIO 

BPO Ke=*SCORE*: X=200! Y=7! GOSUBB40 

FOO KS~"4*sx=167: 7246: GOSUBBAIO 

9190 kee "13": X8178:¥=64: GOSUBBAO 

P20 KH="6" I XH1 BS! 299: GOSUBS4O!: KEE" 10°: X81 79! 781349: GOSUBB4AD 

F3O Kerri". X21662 ¥o156! GOSUBBIO!: KSe"2*:KXw194: 2172: GOSUBB40 

40 KS" 2797 Xet1 7: Ye#1B6: GOSUBBAO: X¥92! Ye1 BP: Kee" 3": GOSUBBSO 

950 KSE"19"2X=263! Ye 186: GOSUBBIO! KE="F*sXe4g 1: Yel 71: GOSUBB4O 

960 KBe" 1672 X11: Y"148: GOSUBS4IO: KSe"E"*! Xa! Yet 2B! GOSUBB4AO 

970 KSe"1": X20: Y"100: GOSUBB40: X=5: GOSUBAGO 

9BO Ke" 14": Xe ls ¥e74: GOSUBSGO! KSe"O" MeL 6S E52: GOSUBB4I0 KB" 12": X%a28; Y=30:GOSUBB 
40 

990 Kee "5S": X"40!:¥516!: G0SUBB40 

1000 CLS:FORY#172 TO 1L84STEP 6:PUT(142,7)-(170,Y+S),DA, PSET: NEXT 

L001 GETIC,O)-(190,192),B0,6 

1010 PRINT@L1,"d ar t s":PRINT@464, “ENTER INITIALS. (NO MORE THEN 3) ":PRINT! INPUT 
*PLAYERI*/P@(1):PRINT: IF LEN(P$(1))>3 OR PS(L)="" THENIOLO 

1020 INPUT"PLAYER2°1PS(2) TIF LEN(PS(2))>23 OR P#(2)="" THEN1O20 

1030 KS=PSt1):X=8200: Y=16; GOSUBB40: K$#P$ 127) :X=228:Y"16; GOSUBB40 

10490 LL=@IS°SC (1) e501: CLS: GOSUBIS500: SC (2) =SC (1): KS@RIGHTS(STR®(SC(1)) , LEN(STR®(SC 
CL) 0) -1)2X"=200: Y=24: GOSUBG4O: X=228: Ym24:GOSUBB4IO:SP(1)*31:SP (2) e31:5Ce0 

10350 SCREENI,1:PL@2:D0p=1 

1060 DATA 25,20,1,189,4,13,6,10,15,2,17,3,19%, 7, 16,8, 11,14,9,12,5 

1070 IF $(0)>0 THENI300 ELSEFORI=OTO20:READ $(1):NEXT! GOSUB10070:G0TO1300 


1075 GOSUBIOOO0:LINE(0,0)-(490,14), PRESET, BF:IF I1$="G" THENRUN ELSEIF I@="D" THEN 
1293 


10B0 ST=SI/3 
1990 *=200:Y=190 

L100 GET(X,Y)-(X+6, Y-6),B,G 

1105 PUT(X,Y1-(X%#6,Y-6),B, PRESET 

1106 FORD=1TO LL#5:NEXT 

1120 PUTIX, Y)-(X+6,Y-6),B, PSET 

1125 IF INKEY$>**THENLISO 

1130 X=x+7:1F X>255 THENX=200 

4140 0GTO1100 

1150 Vel: IF x=200 THENSI=0: Vm2 

1160 IF xX#214 THEN V=2 

1170 IF X=226 THEN ve3 

LIBO IF X#242 THENSI#0 

LIBL IF CGt3)et THENI2Z2GELSEIF DO(PL)=<0 THEN 11B2 ELSEIF V=l OR V=3 THENV=0:SC=0 
ELSE DO(PL)=0 

1162 BC=SC+(S(SI)#VILIF CG(2)=O0THENIF SC{PL)-SC#O AND Vi>2 THENSC#5C- (51ST) 8VI SG 

OTO01240 

1190 K®=STR®(SC} :X=0:Y=14: GOSUBBS0 

1200 K®=STR®(SC(PL)-SC) 

1210 X=0:Y=7: GOSUBE40 

1220 IF V@ITHEN X=SX(SI,DD):Y#SY(SI,DDIELSEIFV=2 THENX*DX(S1,DD):YsDY(SI,UD)JELSE 

XeTX(SI,DD}:Ye"TY(SI, DD) 

1230 P=PPOINT(X,Y): IFP®5 THENDRAW"CO"ELSEDRAW"CS"” 

1235 DRAW’ BM*¢STR®(X) 4", S+STROLY) ¢"NUIND4NRGAL A" 

1236 IF PPOINT(SX,SY)=5 THEN P=O ELSE P=5 

1237 IF CG(3)*0 THENIF SC(PL)-SC=#O THENL260 

1238 IF CGI3)*0 THENIF SC(PL)-SC(2-CGi(2} THEN SC#SC-(S(S1) #Vi: GOTOL200 

1237 LINE(142, (164*(G8DD)) (170, (145% (4H (DD91)))), PRESET, BF 

1246 IF TT™{ THEN RETURNELSEPSETISX,SY,P):DDeDD+1:1F DD<=3 THENIO7S 

1240 IF CG(3)}=1 THENI290 ELSESC(PL}=SC(PL)-SC:IF PL=1 THENX=200 ELSEX=228 

1270 DRAW* BM" +*STR®(X1t*, “+STR®CSP (PL)-7)+"°CSM417,-5" 

1260 Y*SP(PL}:SP CPL) *SP (PL) +7: KS=RIGHTS(STRS(SC(PL)), LEN(STR®(SC(PLI}1-1)3GOSUBE 

40:5F SP(PL)2179 THENSP(PL)=24:3F PL&l THEN LINE(200,17)".220,179),PRESET, BF: X#x 
-21;GOTO 12B0 ELSESP (PL) =24:LINE (228, 171- (250,179), PRESET, BF: xX™X-21:G0TO01280 

1290 FORD=1702000:NEXT 

1295 PUT(O,0)-(190, 192), BO,PSET 

1300 IF SC(PL}e0 THEN 1390 ELSEIF PLel THENPL™2:GOTOL320 

1310 IFPL=2 THENPL=1 

1320 K®@PS(PL) +" TURN": xX=130: #10; GOSUBB40 

1330 SC#0:DD=1:GGTOLO73 

1339 * PLAYER PL HAS WON 

1340 CLS:PRINTPS(PL)" HAS WON" 

134% LINE (200,9)- (253,179) , PRESET, BF:LINE (225,98) - (225, 180), PSET 

1350 A®="DO YOU WANT ANOTHER GAME (Y/N) ?° 

1360 PRINT@54,A8:B$=2"do you want another game ty/ni?* 

1370 FOR I=1TO LEN( BS) 

{360 PRINT@S3+1,MIDS( BB, 3,105 

1390 IS=INKEYS:IFI®>"" THENL440 ELSE NEXT 

1900 FORI«1TOLENIBS) 

1910 PRINT@43+1,MIDG(AS,I,1)1 

1420 IS=INKEYS: IF 182°" THEN1440 ELSENEXT 

1430 GOTO1370 

14490 IF I@=*Y* THENCLS:GOTO 1010 

1450 IF 1$="N* THENPOXE63494,0:END 

1460 GOT0O!1370 

14469 * CHOOSE GAME 

1500 CLS: NS(O)*"*off" NSC LI="Oon":PRINT@I1,"d a rt #°!PRINT@67, "WRITTEN BY KEITH 
THE ORAL D":PRINT@L10,°(C) COPYRIGHT 19B3*:PRINT@160,°1-DOUBLE START °N®(CG(1)) 
1510 PRINT*®2-S3TRAIGHT OFF "N®(CG(2)) 

1520 PRINT"3-YOU SCORE(THIS IS GOGD IF YOU WISH TO PLAY ANOTHER GAME E.G. AROUND 
THE CLOCK) “*N®{CGi3)) 

1530 PRINT*4-WHERE YOU WISH TO START. E.G. 301. THIS IS ON"SC(1) 

1535 PRINT"L-CHANGE LEVEL. THIS IS ON*LL 

1540 PRINT’S-START GAME" 

1350 KS=INKEYS 






Page 162 Australian Personal Computer 






















—<—_$_=—_—_— ee 





PROGRAMS | 





1340 IF KS="1* AND CG(1)=0 THEN CGEL)s1:DO(1)=1:DO(2)=81:G0TG15S00 ELSE IFK@="2"* fT 
HENCG(1)8#0:D0(1) 80: D0(2)"0:G60T01i1500 

1570 IF K®="2" AND CG(2)™0O THEN CG(2)81:GOTOLSO0 ELSEIFKS«*2" THENCG (2) =O: GOTOIS0 
0 

1360 IF K@e"3*" AND CG(3)*0 THEN CG(3181:GOTO1500 ELSE IFK#="3*THEN CG(3!}=0:GOTOL 
300 

1590 IF K®=*4* THEN PRINT@449, "HOW MANY“ JS INPUTSC( 1): IFSCt1)9999 OR SCCLI<1 THEN 
iSv0 ELSELSOO 

1395 IF K@e*L" THENPRINT@®444, "CHANGE LEVEL ENTER 1-20"; 2: INPUTLL-S IF LLsd OR LL»20 
THENIS95 ELSE 1300 

1600 [TF K#e"S" AND SCil}>1 THENRETURN 

4610 GOTO1I530 

9999 SCREENI, 1: GOTO9999 

10000 CePI/30:SI@RND (19) #3: A=S14C: GOTO190020 

10010 ABSTEEC 


L0OlS LINE (X2, Y2)-<(SxX,SY), PRESET 

10020 SX=F46+43¥SIN( A) SY@RG~4 38005 tA) 

LOO3O XZ=P4e i 7HSIN(A) 2 Y2896-17#COS (A) 

10040 SleSI+3 

10044 P=PPOINT(SX,S8Y19IF Peg THEN COLORO,S ELSE COLORS,O 

10045 Ie=INKEY@®:IF 1@>°* THENPSET(SX,SY) / COLORS, 0: RETURN 

10044 LINE (XZ, Y2)-(3x%,SY) ,PSET 

10050 IFSI=60 THENSI@=0 

196460 GOTOILOOILO 

10070 DATA 94,85,64,93,90, 104,90, 24,97, 34, 102, 24, 112, 24, 113,37,121,31,132,35,228 
9 44,139, 42,142, 56,150, 51, 150,62, 141, 69,152, 73,160, 79, 155,91, 166, 70, 161,99, 1595, 21 
4,163, 114,157,121, 157, 131, 146,129,150, 140,134,144, 131, 152,141,150, 118, 154,111,185 
9,121,163,90 

10080 DATA 165,100,165, 96, 157,77, 152,78, 163,49,159,61,144,57,154,52, 146,47,131,4 
2,140,308, 131,26, 113,30, 122,39, 115,37,93, 28,100, 24,90, 26, 78, 30,69, 36, 76, 35,59,41, 
51,47, 60, 49,4! ,568, 36,58, 48,66, 29,77, 28, 74,38 

LOLOO DATAG3S,93,99,95,94,100,60,15,96,15,105,15,113,17,119,19,126, 21,135,25,141, 
26,147,33,156,41, 161,47, 165,54, 170,62,172,469, 175, 277,176,687, 177, 96,176, 103, i174, LL 
2,172,120, 169, 128,166, 138,162,143, 158,149,151,157, 147, 161,140,165,128,171,122, 17 
4,113 

LOLLO DATAL??, 97,177, 104,176,688, 176, 78,176, 69,174,62,171, 54, 166,948,161, 41, 157,34 
, 149,30, 145,27, 139, 21,128, 18,121,15,113,15,103,14,96,15,66,15,79,18, 72,21, 64,27, 
$5,311,479, 35,42, 42,35, 46, 31,53, 26,63, 21, 70, 19, 76,17 

LOL3O DATAI1L, 45,97, 43,100, 46,106,499, 112, 46, 115,50, 121,52, 125,55, 126,58, 133,62,13 
6,465,139, 49,142, 76,145, 79, 143,64, 196,971, 145,995,147, 101,143, 107,145,112,141,115,3 
39,122,136,125, 133,129,129, 135,125, 138,121,140,116,141,113, 144, 107, 144, 100, 144,9 
6,146,91 

10140 DATA146, 65, 146,81, 144, 76,142, 70, 139, 64, 135,462,133, 58, 126,54,124,51,121,49, 
116,46,110,49, 107,45, 100,43,95,47,971,45,05,46,61,51,77,53, 70,56, 67,57, 64,61,58,4 
3,36, 70,53,76,50,80,49,84, 47 

LO150 DATAIS, 5,64, 93, 90,104,935, 93,979,935, 94, 100 

10160 FORI=0T020: FORI=@1TO3:READ X,Y 

10170 BX{1,J eX: BYtI,JI=7 

10180 NEXTJ,1 

10190 FORI=0T020:FORJ©1 103: READX, Y 

LOZCO OX(I, J) 9X: DY(I, J) #¥ 

10210 NEXTI,2 

102270 FORI*1T020:FORJ=1TO3! READX, ¥ 

IOZIO TXCI, JINX: TY(I, Jay 

10240 NEXTI, 1: RETURN 


11000 K9=*D*:X=913: Y=54: DRAW" S40° : GOBUBBSO 11050 CIRCLE (126,192) ,150,,1,.5,0 
LLOLO K@="Ae?Xmx+40: e546! GOSUBB40 11060 CIRCLE(126,192),110,,1,.3,0 
L1020 KeE*R*:XEX O40! 18546: GOSUBBS0 11070 CIRCLE!!26,192),100,,1,.5,0 
11030 K®="T": X=x440: Y=56! GOSUBBS0 11080 CIRCLE(i 26, 192) ,60,,.%,.5,0 
11040 KB="S°: xX=*+40: y=256:G0SUBB40 11090 CIRCLE(128, 192) ,30,,.97,-.5,90 


11100 Si¥22.6: Pied. 141592654: CePis 30 
1tT110 AKSL#C 


11120 SX=1Z6¢L1LOESIN(A) /SY=192-1L10#C0S (A) 

11121 S1=126+408SIN(A) 

11125 IF &X>255 OR SX<O OR SYDI19Z GR SY<O THENL1140 

LLL30 LINE (S1,192)-(8xX,Sy),PSET 

11140 SI@8144,2:1F S1¢=5@.5 THENI1110 

L150 PAINT(43, 19271,4,4!:PAINT(126,192),2, 4:PAINT (84, 190) ,4,4:PAINT(125,106),2,4: 
PAINT (63,140) ,2,4:PAINT(80, 125) ,4, 4:PAINT(102,170),4,4: PAINT (148,170) ,4,4: PAINT ( 
167,137) , 4,4: PAINT (196, 100) ,4,4:PAINT(172, 109) ,4,4: PAINT (60, 176) ,2,4:PAINT(i47,1 
76),2,4 

11195 PAINT(196,137),2,4 

11156 GOTOL1250 

11230 PAINT(199,92),3,4:PAINT (220,140) ,4, 4: PAINT (127,07), 4,4: PAINT (54, 116),4,4:P? 
AINT( 230, 169), 2, 4:PAINT (176,99), 2, 4° PAINT (91,93), 2,4: PAINT (260, 162), 2,4: PAINT (170 
»1741,4, 42PAINT (126, 143) ,4, 4: PAINT (O62, 167),4,4:PAINT(103, 195) ,2,4: PAINT (165, 157) 
14,4 

11260 PAINT(103,149),2,4:PAINT(77, 1861 ,2,4 

11270 K@=*2*s X= E3: Y"76: DRAW'C2S10° : GOSUBB4O! KSe"O": Xe1 30! Ye76: GOSUBE4O 


11260 K@e="1°:X=161: ¥=93: GOSUBBIO 

11290 Kee*!":xXe213; Ya1162GOSUB840: KS=°6? !X—_2720! Y=135:GOSUBB490 

11300 K*e"4"!xe240: 2183! GOSUBASO 

£1310 KS=_*S":X=a60: Y=93: GOSUBH4O 

11320 KB="1°: E16: YHlL41 : GOSUBG40: KS="2"!KXH311¥e121!GOSUBBIO 

LL330 KS="9":K=6! Yo 186! GOSUBB4SO 

11340 COLORI:LINE(116,143)- (61,179) ,PSET!:LINE(i20,199)- (128,175) ,PSET: LINE (142, 1 
43)-¢(180,1735),PSET 

1i3S0 LINE (124,150) -(132, 190! ,PSET:LINE (124, 250}-(126,175) ,PSETILINE(132,150)-(1 
26,175), PSET:PSET(126,1593}3PSET(130, 153} :PSET(126,155}:PSET(130,195) 

LL360 COLORS! LINE(120, 169) - (223,172) ,PSET: LINE (126, 167) - (134,172) ,PSET!: LINE (123, 
172) -()23, 166) ,PSET:LINE(134, !72)-(134, 106) ,PSET:LINE- (129, 162) ,PSET?LINE~(123,1 
64) ,PSET: PAINT (129, 178),3,3:COLORI!:LINE(126,169!-+(128,192) ,PSET 

11370 LINE (105,146)-¢(113,194) ,PSET 

11300 LINE( 105, 146)- al, i%4) ,PSET:LINE-(113, 154) ,PSET?: COLORS: LINE (93, 164)-(107,1 
52), PSET! COLORL:PAINT(103,°154),1,1:PSET(99,146,1) 

11390 LINE (87, 168) - (67,178) ,PSET:LINE-¢71,184) ,PSET:LINE~ (75, 190),PSET:LINE- (87, 
160},PSET:PAINT(75,180),3, 1:LINE(67,168)~(71,184) ,PSET 

£1400 LINE(147,154)-(155,146),PSET:LINB- (180, 175),PSET:LINE- (147,154) ,PSET 

LI4L0 COLORS: LINE (133, 192)- (165,162) ,PSET!PAINT(163, 1601, 1,1:PSET(167, 164,1):COL 
ORI 

41420 LINE (}9%, 170)-(183,190) ,PSET:LINE- (197,176) ,PSET:LINE-(175,170)},PSET!: PAINT 
(105,180),3,1:LINE(1 75, 170)-(189, 184) ,PSET 

11430 DRAW"S4C4*:SCREENI, 0: RETURN 
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__ PROGRAMS 

















. 
ta 


APC is interested in programs written in any of the major programming languages for all home 
and small business micros. When submitting programs please include a cassette 
or disk version of your program, brief but comprehensive documentation, 
and a listing on plain white paper — typed if you have no printer. 

Please ensure that the software itself, the documentation and the listing are all marked 
with your name, address, program title, machine (along with any minimum requirements} 
and — if possible —- a daytime phone number. 

All programs should be fully debugged and your own original, unpublished work. 

We prefer to receive programs with a maximum 80-column width printed in emphasised typeface. 
Please keep a copy of everything. 

Programs are paid for at the rate of S20 per page of published listing. 

Send your contributions to APC Programs, 77 Glenhuntly Road, Elwood, Victoria 3184. 


REPAIRS TANDY 
QUALIFIED ENGINEERS & TECHNICIANS ELECTRO NICS 
— ; WORK GUARANTEED : — DEALER 


COMPUTERS AND PERIPHERALS BIG 


APPLE (ALL MODELS) 
TANDY 


COMMODORE DISCOUNTS ON 
COMPATIBLES ALL TANDY 


ETC 


_ PRINTERS COM PUTERS AND 
eee ACCESSORIES 
SPECIAL CABLES MADE 


REGULAR SERVICE AVAILABLE | Free delivery throughout Australia. 
WORK DONE ON PREMISES | 90 day Warranty 


Bankcard & cheque orders accepted. 
870401 7 Bavne & T i aiel 
MEGATRON COMPUTER INDUSTRIES PTY LTD ayne remDa 


3 Boneo Rd., Rosebud, Vic 3940 
192 MT DANDENONG ROAD Ph: (059) 86-8288, A/H (059) 85-4947 


RINGWOOD EAST 3134 VICTORIA (TANDY DEALER 9320) 
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This Back Issues listing has been updated 
to include all of the available 1985 issues of APC. 
An order form is included at the end of the listing. 
Please allow up to four weeks for delivery. \ 


Volume 2 No 3, 1981 

Checkout: Sinclair ZX81/APC- 
80: Recovering lost programs. 
JUMP command (allows a 
GOTO “numence expression’ )/ 
Building a Bigboard/Keystroke 
reduction for EDTASM users/ 
Sanders Printer reviewed/Profile 
of BS Microcomp/CP/M 
explained by Rodnay Zaks/The 
tapid bubble sort for the Apple/ 
Encryption for any Microsoft 
Basic/An imagined 6502 “Dream 
Machine” specs/Veetors 
explained on the Challenger IP/ 
Programs: TRS-80 Mashing 
cursor and non-destructive 
backspace, Treasure Hunt (PET). 


Volume 2 No 4. 198) 

Beachtest: VIC*20, Tandy TRS-80 
111/TRS-80 Monitor software 
compared/Com puter Games: 
Backgammon on mictos/Tree 
aceess routines explained/Gate- 
ways to Logic, Part 8: Pen- 
pherals/How Computers Com- 
municate, Part }: What is 1/0?/ 
Profite Gary Blom of the 
Computer Company/Part f of 2: 
Defining program specification 
needs/6502 Assembler in Basic/ 
Wordpower wordprocessor pro- 
gram for the PET/Programs: 
PET Arithmetic Test. Apple 
Mondnan. 


Volume 3 No 2. 1982 

Checkout: Apple IIL/ Fitting a 
smooth curve to complex dala 
plots/Speech synthesis for TRS- 
80s. System 80s, Part 2/"Bridge™ 
on micros/Relocating assembly 
language programs/Binary sort 
explained/Programmabie rhythm 
gencrator project for PET/Large 
number calculations on micros/ 
Basic interpreters explained/ 
Checkout: ZX8! printer/APC- 
80 overview and debounce 
routine/Storing arrays on tape/ 
Frames of Reference. Part i: A 
DP manager's guide to micros/ 
How Computers Communicate. 
Part 4: The IEEE tnterface/ 
Overview of micro-computer 
data bases/Programs: TRS-80 
Alien Seabattle. 


Volume 3 No 4. 1982 

Benchtests: Osborne U1. Micro 
Bee/APC-80: Command mode 
syntax error rccovery/How Com- 
puters Communicate Part 6: The 
RS232 interface/80 x 24 display 
controller project/Preview of the 
Commodore 64/Atan 400 games 
reviewed/Profile: Adam Oshborne/ 
ANS Basie’s features/Solving the 
hidden surface problem in 3D 
graphics/Frames of Reference. 
Part 3: Micros in mainframe 
com pany/Hewlett Packard's net- 
working capability/Programs: 
TRS-80 Reaction Timing 2X8! 
Graphplot PET Cheese. Super- 
board Spin-Fighter. TRS-80 
Extra. 


Volume 3 No 5. 1982 

Benchtests: Texas Instruments Tl 
99/4A. Xerox $20/ Database 
Benchtest' FMS-80/TRS-80 
Model | games reviewed/Frames 





of Reference. Part 4: Software 
standards/How Computers Com- 
municate, Part 7: Interrupts in 
micro systems/How to use 3D 
graphies/Equation solving pro- 
gram/8&0 x 24 display controller 
project, Part 2/°"Logo” Overview/ 
Printer survey/Casio's calculator 
printer/Programs: TRS-80 
Double Precision Maths and 
Trig. Apple 3D Maze.Atari Sums 
for Kids. Apple Air Flight. 


Volume 3 No 6, 1982 
Benchtests: Sinclair ZX 
Spectrum. Sirius I/Database 
Benchtest: dBase 11/7th West 
Coast (micro-computer Faire)/ 
Checkout: F-10 Daisywheel 
printer, Arfon Expandaboard/ 
How Computers Communicate, 
Part 8: Direct memory access/ 
Frames of Reference, Part 5: 
Buying micro hardware in a DP 
departmenvSelf learning pro- 
gram/80 x 24 display controller 
project. Part 3 (end)/How to get 
more on Apple disks/Lisp = an 
artificial intelligence language/ 
VIC-20 games reviewed/Imple- 
menting CP/M system calls from 
Microsoft Basic/APC Subset 
(first on new monthly column for 
assembler language routines) 
Programs: TRS-80 Invader. PET 
Mini-animate, VIC-20 Trail- 
blazer, ZX8! Book Index. 
Weebug Monitor (1 RS-80). VIC- 
20 Large Characters. 


Volume 3 No 7, 1982 
Benchtests: Sharp MZ80B. 
Monroe OC 8820/Checkout: 
Sharp PC1500, The Micro- 
Professor/Apple [I games 
reviewed/APC-80: Vanous 
PEEKs and POKEs exptained/ 
Reversing images on computer 
sereens/Frames of Reference. 
Part 6: Putting your micro to 
work/How Computers Com- 
municate, Part 9: Character 
eodes/Educational arcade-type 
game/Programs: ZX81 Hypo- 
cycloids. TRS-80 Truth, PET 
Doc. TRS-80 Screen Dump. PET 
Boxes, Atan Earth. 


Volume 3. No 9, 1982 

Benchtest: ICL Persona! Com- 
puter/Checkout: E4Q(CP/M data 
compression utility) Daisywniter 


printer, HP 1iC & 120 calcu- 
lators/BBC micro graphics capa- 
bility/Best of APC’s cartoons/ 
How to use Benchmarks/Logo 
Program (Microsoft Basic) Com- 
puler generated textures/RS232 
overview. Part 2/Memory-saving 
utility for Apple/How Computers 
Communicate. Part 11: Inter- 
rupts and buffers/Programs: 
Sytem 80 Extended Basic. Apple 
Trees. ZX8} Alphabetising. PET 
File Companion. PET German 
Game. 


Volume 3 No !0, 1982 
Benchtests: Hewlett Packard HP- 
86, National Pariasonic JB3000/ 
Checkout: Sharp PC-1211/UCSD 
p-System overview. Past 3 (end)/ 
How to implement 3D graphics 
on a micro/CP/M-86 vs MS- 
DOS: Relative merits of these 16 
bit operating systems discussed/ 
Designing your own database/ 
Monitor for TRS-80/System 80/ 
File searching method/*Laws of 
Form” — a novel form of logic/ 
How Computers Communicate. 
Part 12 {end)/Benchmarking high 
level languages/Programs: TRS- 
80 Cardshuffer, PET Knockout 
PET Trains 


Volume 3 No If, 1982 
Benchtests: Hewlett Packard 
HP75C, Kaypro Il. DEC Rain- 
bow/Programs for the HP4!C 
and Casio fx702p/Algebra 
checking program/More on MS- 
DOS vs CP/M-86/Predictions in 
the micro industry/Clock/ 
calendar card for the Apple [], 
Pant 1/Benchmarks summary/ 
Programs: Apple II Piano 
Computer, Moon Module (Apple 
Il. correction in Vol 4 No J). 
Walls (Alan, correction in Vol 3 
No 12). 


Volume 4 No 2, 1983 

Benchtests: Sharp PC! 251/Data- 
base Benchtest: Hi Data/Micros 
as best friends/A major boost 10 
the standards of ‘user friend- 
liness /Computing can be a 
health hazard/Expert Systems 
— part two: appraisal of 
‘iatelligent computers/Networks: 
Part 1/The Logo Turtle checked- 
out/Getting the most from the 
BBC's graphies/Are home 
computers just a passing fad?/ 
The Prestige vs The human: 
micro chess/Programs: Apple 
Character Plotter. System Tape 
Copier (TRS-80System 80). 





Volume 4 No. 8. 1983 

Benchtests: Apple Lisa, DOT/ 
Checkouts: Osborne Executive. 
Epson FX-80 printer/Consumer 
Electronics Show Report/Will the 
Computer be the next dominant 
species on Earth/Milton 
Bradley's chess computer that 
moves its own pieces/Choosing 
suitable disks for your computer/ 
Cryptography on a micro/ 
Warnier Orr structured pro- 
gramming, Part 1/How to use the 
six funetion keys on the PC!500/ 
Programs: ZX&! Least Squares. 
System 80 Loading tapes from an 
external cassette player. TRS-80/ 
System 80 Adventure program. 
Apple If Pascal menu generation. 


Volume 4 No. 9. 1983 

Benchtests: Sord M5/Checkout: 
Tandy Model 100. Lisawrite/ 
Screenplay: T]99/4A games/ 
Steve Wozniak returns to Apple/ 
Choosing a home micro/Warnier 
Orr programming, Part 2/Graph 
plotting and curve fitting on the 
BBC Computer/Bemoaning the 
mechanical teller/Programs: ViC- 
20 Snake line, ZX8! Surround, 
Apple Il Screenplay. PET 
Histogram. 


Volume 4 No. 10, 1983 
Benchtests: Archives PC/Home 
Computer Survey — {5 micros 
selling for less than $1000 
checked out by Steve Withers in 
an exhaustive market survey/ 
Checkout: Simons Basic, 
T/Maker Ill — office tool for the 
IBM PC, Digital Research 
Personal Basic/Computerising 
Your Business — a light and 
practical guide/Beginners Guide 
to Basic Program Conversion/ 
Clever tnek with TI Sprites/ 
Cocktail program/Warnier Orr 
programming, Part II//How 
portable is portable/Programs: 
Atari No-Trons, TRS-80/System 
80 Multi-Maths. Apple Text 
Maker, VIC 20 Spider. 


Volume 4 No. EI. 1983 
Benchtest Apricot/Checkouts: 
Atan 600XL. Ashton Tate's 
Financial Planner, Condor 
database, Atari Writer/Which 
Spreadshect? PerfectCatc/ 
Profiles: Clive Sinclair, Nolan 
Bushnell/Set up your own com- 
puter learning centre/Basie Con- 
verter Chart/Warnier Orr 
Programming Past 4: Techniques 
(end)/Progrums: PET Wave 





Simulation, Apple I] Aplist. 
Microsoft Basic Calendars. TI99/ 
4A Breakout. Commodore 
Testing Your Fingers: Apple 
Dotter Puzzle. VIC-20 Starship. 
Commeadore Maths Test. 


Volume 4 No. 12, 1983 

Benchtest TANDY MC-10/ 

Checkout: Executive 816, Lotus 

1-2-3. VisiOa, Gemini 15X 
Prnter/Computensing Your 

Business: Part 2, Setting up/Sort 

Trees for beginners/Printing big 

on an Epson printer/Bulletin ' 
boards/Programs: VIC-20 ; 
Robotank, VZ-200 Missile Com- ' 
mand. New Bee Sereen. 

MicroBee Grooble Grab, Apple 

French Test Card. TRS-80 Road 

Rally. 


Volume 5 No. |, 1984 

Benehtest NEC PC-8201 A/ 

Checkouts: Coleco Adam. 

Kaypro 10, Atari Paint. Desq/ 

Micro music — how it's done: ‘ 
Part I/“Check Digits” — ' 
methods of ensunng correct data ’ 
eatry/Building models using sur- 
faces, not lines/Cpojuma sort 
algonithm/Graphics on Tandy's F 
Co Co/Spectrum listing: ' 
photofit/Locking Apple Listings/ 

Programs: Commodore 64 Fast 

Sprites, IBM PC Sheepdog 

Trials, VIC 20 Variable List/ 

Spectrum Lower CLS. Com- 

modore 64 Mnnitor, Oric City 

Defense. MicroBee Tunes. 


Volume 5 No. 2, 1984 

Benochtest: Workslate, Com- 
modore 720/Cheekouts: Visuall. 
Sord’s Falc. ‘64 Vizawrite. 
Brainstorm/DIY Apple Interface/ 
TRS-80 Disassembler/Bench- 
mark summary to-date/Basic 
Program Conversion, Past 2 (Part 
! in Vol4 No f1})/BBC Musie, 
Part !/Could speech synthesisers 
do long term damage to the 
language?/Programs: TRS-80 
Pascal Procedures. PET Maths 
Maze. BBC Logic Trec, VIC 20 
Grid Bike, ‘64 Heli-bomber, 64 
Battlestar Fighter. Appic Bridge 
Buskder. 


Volume 5 No. 3, 19k4 
Benchtests: IBM PC Junior, 
Sharp MZ-700/Checkouts: 
Androbors Topo. Homeword 
word processor. TK!Solver. 
Educational Games/Basic Pro- 
gram Conversion, Part 3: Apple 
Il graphics/Atan memory (for 
patterns of colour and sound) 
tester/Teach Yourself Assembler. 
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Pan 1/BBC Music. Part 2/View 
of the future from the author of 
VisiCale/Give your program 
cassettes a spoken index/ 
Programs: Apple Stargo. PET 
Areas. Spectrum Jackpot, Atari 
Split-screen. TRS-80 Sound Syn- 
thesiser. 3D “Bee. ‘64 Sprite 
Designer. 


Volume 5 No. 4. 1984 

Benchtests: Macintosh, 
Spectravideo/Checkouts: 1BM 
Portable PC. Unix, Visiword 
Plus. Spectravideo/Teach Your- 
self Assembler, Part 2/Basic Pro- 
gram Conversion, Part 4: TRS-80 
and Apple II graphics/Sharp 
PC1S00 game scoring listing/ 
Interview: Bill Gates of 
Microsoft/Microchess: 4th World 
Chess Championship results/ 
inside Atari's research 
laboratory/Programs:{ Microsoft 
Basic) Inlay Cards. BBC Sptash!, 
VIC 20 Invaders. Commodore 64 
Reversi V7-200 Moon Lander. 
(64) Gary the Guitar. 


Volume 5 No. 4. 1984 
Benchtests: Hewlett Packard 150 
Touch Sereen. Dick Smith 
Challenger. Canon X-07/ 
Checkouts: Revelation. Con- 
current CP/M, SiarBurst and 
Starlndex. Sendata modem. 
Commodore SFD 1001 disk 
drive. Brother EP44 personal 
typewnter/Basic Program Con- 
version. Part §: Atari/ 
Compaction techniques, 
examples in Commodore Basic/ 
Teach Yourself Assembler, Part 
3/Text vs Graphics adventures/ 
Operating Systems. Part 1/ 
Microchess: Superstar vs 
Constellation/ Programs: ‘64 
Plane Attack, Commodore 
Wordsquare. Atari Flash 
Simulator, Atari Pseudo- Dos, 
Sord MS Charpatt. VIC 20 Ape 
King. MicroBce Hires Editor. 
Apple Il Oisierads. ‘Bee Lahel 
Printer. 


Volume 5 No. 6, 1984 

Benchtest Sharp PC5000/ 
Checkouts: Codewriter. Microsoft 
Word, Dick Smith Cat Apple 
ProDos. Knowledgemuan. 
Autocad/Play Battleships on two 
Commodore computers/The 
History of the Keyboard/Teach 
Yourself Assembler. Part 4/ 
Antificia! Intelligence: a report 
from Japan/Basic Program Con- 
version, Part 6: Spectrum/ 
Spectrum “wide screen” word 
processing/Software Copyright: 
the dehate/The dangers of 
reviewing software/Programs. 
TRS-x0 Compiler, TRS-80 Braille 
Writer. VIC 20 Deathwall, Basic- 
6 Marvin. PET 3D O's & Xs. 
Five W ‘Bee. 


Volume 5 No. 7. 19k4 

Benchtest Epson PX-#/ 
Checkouts: Memotech, 
Framework, HP Ink Jet Printer. 
Expert-Ease. Apple's Instant 
Artis’Teach Yoursclf Assembler. 
Part 5/Operating Systems, Part 2/ 
Designing and selling programs. 
Part 1/Calling routines available 
in CP/M/The story behind MSX/ 
Basic Program Conversion, Pan 
7. BBC/Programs: ‘64 Balloon, 
Atan Function Keys, BBC Sec- 
ted, MicroBce Slalom, VZ-200 
Blockout, “64 Split Screen 
Graphics. VIC 20 Monster Hunt 


Volume 5 No. & 1984 

Benchtest Sinclair QL/ 
Checkouts: Perfect Link, Friday’. 
Knowledgeman (Part 2), 
PlanStar. Commodore 64 Flight 
Simulator, Constellation. Pick/ 
Modem protocols: XModem/ 


ISSUES 





Exploring WordStar/Input and 
Output on the Atarn/$25,000 com- 
petition: Brun’s Constant/Teach 
Yourself Assembler. Part 6/ 
Designing and selling programs, 
Part 2/Teach Yourself Lisp, Part 
i/Detente between DP depart- 
ments and standalone users = 
the Information Centre/ 
Programs: VIC Hatchery, BBC 
RAM Editor. VIC 20 Life Game. 
Commodore 64 Connect- Four 
(note correction to this program 
in Bludners Vol 5 No. 10. £984), 
VZ-200 Database, TRS-80 Color 
Grafx Editor, Atari Basic System 
Reset. 


Volume 5 No. 9. 1984 
Benchtests: Hewlett Packard 110/ 
Checkouts: Framework vs 
Symphony. overview: Portable 
Computers, Jane vs Appieworks, 
Pick/Profile: Wayne Wilson/ 
Teach Yourself Lisp. Part 2/ 
Logic of assembly language. 
written in convertible Basic/ 
Teach Yourself Assembler, Part 
7/Braindump: Defence of the 
Gotogoto Bird (this is a really 
excellent one page article — Ed}/ 
Microchess: Cray Blitz vs David 
Levy/Programs: 64 Defuse, BBC 
Mindwaves, VIC 20 Gothic and 
Greek, 64 Brackets (an updated 
version appears on page 76 of 
Vol 5 No. 11. §984). Spectrum 
Fite. VIC Star Scramhile (note: a 
correction to this program 
appears in the Bludners section 
of Vol 5 No. {0, 1984). 


Volume 5 No. 10, 1984 
Benchtests: Commodore Plus/4, 
Osborne Encore/Checkouts: 
Model 100 disk drive and video 
interface, Open Access, GSX 
from Digital Research, Netcomm 
modem/Is this education soft- 
ware any good: opinion/DIY 
robotics for the BBC/Combining 
video and PC output on the one 
screen/Sorling useful sized files 
without a disk/Bubbie memory: 
has it been worth the wait/Teach 
Yourself Lisp, Part 3/Pirate 
Bulletin Boards/DIY PC-video 
connection/How to wnte great 
software, Part !/Programs: Atan 
Autorun. Commodore 64 Basic 
Assembler. Apple Il Menu, BBC 
Equation Solver. Commodore 
Honeypot. Atari Snake. Spectrum 
Voyager. VZ-200 Mini calc 
Spreadshect (improved in Blud- 
ners Vol 5 No. £2, 1984}. IBM PC 
Microcomputer Graphics. 
Animated 64, Spectrum 
Graphics and sound. 


Volume 5 No. I]. i984 
Benchtest Apricot F1/C heckouts: 
Olivetti M24. Sperry PC, ITT 
Xtra, Commodore !6, AAP's 
microwave news service/The 
demise of the philosophy of the 
scholar. opinion/Anificia! 
Intelligence: mind over matter/ 
DIY Micro Music Circuit (to 
plug into a parallel port)/ 
Computer Musicians/Teach 
Yourself Lisp. Part 4/Compilers: 
How they work and how to buy 
the best/Improving Commodore 
64 programming skills/How to 
write great software, Part 2/ 
Molecular electronics/Programs: 
Commodore 64 Superfile. Com- 
modore 64 Mouse Master, “64 
Sprite Editor. BRC graphics 
compiler/interpreter, Spectrum 
Crib Piayer. VZ-200 MON-200, 
Dueling VICs. 


Volume 6 No. I, 1985 

Benchtests: ComputerPhone, 
Data General One/Checkouts: 
Filevision, Juki 6100 printer/ 
Spreadsheet product overview/ 
Data validation in Microsoft 
Basic/Teach Yourself Lisp, Part 
6/Voice synthesis and recognition 
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as a viable alternative to the 
keyboard/Programs: Brimstone 
Part 2, Spectrum Golf, Basic Sort 
At Input, Commodore 64 Def- 
keys, Commodore 64 Space 
Drop, Commodore 64 Raster 
Interrupts, VZ-200 Sketcher. 


Volume 6 No. 3, 1985 
Benchtests: North Star Dimen- 
sion, Digital! Research GEM/ 
Checkouts: Microsoft Macintosh 
Basic 2, WordStar 2000/Preview 
of new Commodore and Atari 
machines/Moving up from dBase 
II to I1/Teach Yourself C, Part 
2/Data transmission methods/ 
Random number and arithmetic 
algorithms/Computer controlled 
lasars/Cray Blitz at the North 
American Computer Chess 
Championship/Programs: Spec- 
trum Qix, Atari Disk Sector 
Editor. BBC Basic Line Profiler, 
TI9A Submarine Hunt, Crazy 
Caverns, Part | (Commodore 64). 


Volume 6 No. 4, 1985 

Benchtests: Epson PX-4/ 
Checkouts: Pascal, Modula 2, 
Apple MacBasic, Electronic Mail 
Systems, Electric Desk, Sargon 
IH/Microtex 666 electronic 
publishing/Spreadsheet warn- 
ings/New screen technologies/ 
Searching and sorting tech- 
niques/Teach Yourself C, Part 3/ 
Computer jargon explained/ 


Program more quickly and 
reliably with object-oriented 
design/Using Basic to write busi- 
ness programs/Programs: Com- 
modore 64 Scroffs Basic, Atari 
Multi-Mode Text (completed in 
Vol. 6 No. 6, 1985}, BBC Smooth 
Scroller), BBC Anti-List Utility, 
Controller, Crazy Caverns Part 2 
(Commodore 64). 
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Checkouts: Yamaha CX5 MSX 
music micro, Enable, Smart, 


Seiko wristwatch micro, Sidekick, 
Spotlight Omni-Reade1/Do you 
need a multi-user system?/On- 
line information services/Lasar 
disks as computer memory/PC- 
Mainframe links. Part 1/Digital 
Research Concurrent DOS 286/ 
Teach Yourself C, Part 4/APL 
computer language/World 
Microcomputer Chess. 
Championship/Programs: Split 
MicroBee, VIC-20 Programmable 
Keys, dBase IT Preprocessor, 
BBC Screen Designer-tnput 
Validation, V7-200 Micro Type. 
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David Barrow presents more documented machine code routines and 
useful information for the assembly language programmer. If you have a 
good routine, an improvement or conversion of one already printed, or 
just a helpful programming hint, then send it in and share it with other 
programmers. Subroutines for any of the popular processors and 
computers are welcome but please include full documentation. All 
published code will be paid for. Send your contributions to Sub Set, 
APC, 77 Glenhuntly Road, Elwood, Victoria 3184. 
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j j TST. Di tRepeat process to get absolute 4881 
DIVISION ticularly useful if the system SPL DIVSB svalue of divisor in D1 and 6AG4 
limits you to user mode. NEG. (AT) stacked sign-word positive only 4457 
DIV32S (Datasheet 1) and DIV32S and DIV32U are NEG. D1 :if arguments had same sign. 4481 
DIV32U (Datasheet 2) by TA _ full 32-bit operations giving DIVSB BSR DIV32U 1Go divide absolute values. bidd 
: a : aes TST. (A7)+ iTest sign-word while clearing 4A5F 
Browning are the response 32-bit quotient and remain PL DIVSC rit off stack, skip 1 positive, 6AQ4 
to the challenge Made in der. They both exit NEG.L D8 else negative so negate 4480 
APC, January 1985, for immediately with the over- NEG.L D1 iquotient and remainder. 4461 
IVISI ‘i flow fla V) set on input of DIVSC ;:Label for positive result skipping negation. 
68000 divisions that don t g ( p . DIVS@ :Early exit Label for division by zero. 
run the risk of ending up in a zero divisor. The 32-bit | | 
system mode for exception results cannot overtiow the fen Be. we CERO Pe STOr ING: CIA ee 
processing. 32-bit result registers and . 
The M68000 series pro- =: SO: error trapping ought not 2 
cessor does have 32-bit by —_ to occur. The problem of a DATASHEET 2 
16-bit division instructions Zero divisor can be dealt 
but gives only 16-bit with by your own error 
i i routine in user mode. {SRST ASRT a. TERLAT EAST RSS TEES TSEC FORTE ORTELLSATRRETEP SACS LS SS eee 
ee at aes eee r= DIV32U 32-bit unsigned division (non-trappable). 
i : JOR - To aieide one unsigned (absolute) number by another, 
3 returning unsigned quotient and remainder, or 
DATASHEET 1 : division by zero flag. 
:ACTIDN IF divisor = @: 
: THEN [ Set division by zero flag. ] 








































: ELSE € Clear division by zero flag. 
: Clear remainder accumulator. 
FOR 32-bit counti 





r= DIV325 32-bit signed division (non-trappable). 


PRE ERE AT ERAEEB ERTS SER RBRRZTEZ HA RBS RP SEP SRERBHBRERSHESRERAZESFTFEABRSETPBEZHRARBEECRP SSS 

ae. [ Shift dividend left 1-bit into remainder. 
1J08 To divide one signed (2's complement) number by : ae : 

t another, returning signed quotient and remainder, or ; Clear dividend lowest bit as quotient bit. 
: division by zero flag. 1 IF divisor < remainders val 

ACTION IF divisor = Q: : C Remainder = remainder = divisor. 


THEN € Set division by zero fiag. ] Set quotient bit. J 1] 


ELSE € Clear division by zero flag. 

: Calcuiate quotient sign. 

1 Make arguments absolute. 

: Cali unsigned division subroutine. 
: IF quotient sign negative: 


ie eee ee ee eee eee eee ee ee ee SES 22. 22. 23 ee ee_e eee 


CPU M668Q@ series. 
rHARDWARE None. 
SOFTWARE None. 


a= eee ee eS Se ee ee = om oe oS oe ee oo 


T INPUT D@ = unsigned dividend. Di = unsigned divisor. 
Bog ee eee rt tt OUTPUT Viz 1: division by zero, arguments unchanged, 
; ¥Ve @1 division completed. 





M6800 series. 
: HARDWARE None. 
:SOFTWARE DIV32U - 32-bit unsigned division (non-trappable). 

: (Assembied within an O8-bit offset range of DIV32S.} 


O8 = unsigned quotient. 
t Di = absolute remainder. 
tERRORS None. 
:REG USE CCR D@ D1 (A7} 
:STACK USE (USP) 18. 


EEE ESPs Ee ee 2 = ao ee 


t INPUT DQ = signed dividend. Di = signed divisor. 


:DUTPUT Veil: division by zero, arguments unchanged. rRAM USE None, 

: V = @: division completed. +LENGTH sb 

: B@ = signed quotient. CYCLES NOt TUS ay fp a ee ee Se eee 
D1 2 remainder (negative if D@ is negative). ie sae ee —_—s <a: 

: ERRORS None, :CLASS 1 adiscreet #interruptable ‘oromable 

iREG USE ECR D@ D1 ¢(A7) Peete ee #reentrant frelocatabie #robust 


:STACK USE (USP) 18 (including call to DIV32U), 


>RAM USE None, 1 
7 LENGTH 44 DIV32U MOVE SR,~ (A?) tSave Condition Codes and set 4QE7 
:CYCLES Not given, 8SET #1,(A7) tetacked overflow flag V for O8D7 
poh s Sear ee ee ese se eens tse ress a ses tif divisor is zero. BOO 
1CLASS I #discreet #interruptable *oromable Tis dea Dt :Test divisor, if zero exit 4A81 
Paaheae #reentrant #relocatable #robust BEG DIVUG timmediately with V = 1, 6722 
, MER EBOSR SE AES ARASR EKER SSH E RS SHECRCE RA ERT ERECT ASSL EASREETESEAE ECT 8CLR @1¢A7} tElse clear stacked ¥V flag to 897 
: :show division valid. 8081 
DIV32S MOVE SR,-(A7)} :Save Condition Codes and set 4Q0E7 MOVEM.L D2/D3,-(A7) :Save working registers D2 & DS 48E7 
BSET #1,4A7) rstacked overflow flag V for @8D7 ton user stack. 3808 
rif divisor is zero. 8801 MOVE.L D1,D02 :Move divisor to D2 and clear 2481 
ie he Dl sTest divisor, if zero exit 4Abl ELR.L Di :D1 for remainder register. 4261 
SEQ DIVS® rimmediately with Vo = 1. 6722 MOVE #31,D3 :Set count for 32 bit division. 741F 
BCLR #1(A7) rElse clear stacked V flag to Q897 t 
:show division valid, 8001 DIVULP ASL.L #1.08 :Loop, shifting next dividend ESB 
MOVE.W #1,=(A7) ‘Put a positive "“sign-word"” on SF3C ROXL.L #1,DI tbit to remainder and clearing E39) 
rstack for sign calculation. 00081 rquotient bit (bit @,D@). 
TST. Da :Test sign of dividend, skip Ae CMP.L D2,D1 rTest if divisor will subtract, B282 
BPL DIVSA vif positive as okay, bAR4 BCS DIVUA rekipping if not. 6584 
NEG.W (A7) relse change Sign-word and get 4457 ADDG.B 1,08 rElee set quotient bit in D8 5280 
NEG.L OD pabsolute dividend value. 4480 SUB.L 02,01 ttake divisor from remainder. 9282 








Australian Personal Computer Page 167 


SUBSET 





DIVUA DBF D3, DIVULP :Always decrement counter, loop S51C8 
tuntil D3 =s =1 (32 times). FFF2 

MDVEM.L (A7)+,D2/D3 :Restore working registers 4CDF 

1D2 and D3 from user stack. Beeac 


DIVU@ sEarly exit label for division by zero, 


RTR rExit, restoring CCR. 4E77 


, BERR ERSRRRREERES ES HERE FEESZSERERBZRERKEEETDSESESFSEEBERDTECSSZTSESETSBESEBeeLe 





Z80 BANK 
SWITCHING 


| wrote in March that the 
Z80 block repeat instruc- 
tions, LDIR and LDDR, could 
not be used for moving data 
between parallel banks of 
RAM/ROM. Since then | 
have been overwhelmed by 
letters from programmers 
whose machines do switch 
data from ROM to a RAM 
bank occupying identical 


FRAMED 


Keith Bremer is also due an 
apology. | didn’t mention the 
most obvious use of his 
routines ENTRY and EXIT in 
my introduction to them in 
April. 

Although | stressed the 
possibilities of using the 
routines to set up and index 
stack frames, Keith sub- 
mitted them primarily as a 
solution to the perennial 
problem of assembler pro- 
gramming — pushing more 
than you pop. The Z80 stack 
is the most obvious place for 
temporary workspace, but !s 


PASCAL'S 
TRIANGLE 


PASCAL is a routine to 
calculate the value in any 
indexed cell of the well 
known Pascal's Triangle. 

The triangle is constructed 
by adding two adjacent 
values to form the value that 
lies between them on the 
next row. 

This is shown (skewed 
into an orthogonal grid) in 
Fig 1. 

Gamblers will recognise 
the triangle as a tabulation 
of the probabilities for (X) 
heads uppermost among (Y) 
tossed coins. A-level 
students will also recognise 





addresses — | think I've got 
the message! 

Keith Bremer utilises such 
a facility which allows 
memory banks to be 
independently set for ‘read’ 
or ‘write’. 

With one of two parallel 
blocks read-disabled (write- 
enabled) and the other write- 
disabled (read enabled), 
LDDR or LDIR is used with 
the source pointer HL having 
the same value as the des- 
tination pointer DE to copy 
data. 


also very dangerous. All 
stack used within the routine 
must be tidied up before 
exit. If not, the most likely 
result will be an irrecover- 
able attempt to execute data 
in video RAM as the PC is 
loaded with the high order 
word of your square root, or 
whatever. Keith's routines 
ensure against this 
possibility by saving the top- 
of-stack address (that is, the 
location of the return 
address) in IX at the start of 
a routine and reloading the 
stack pointer from it on exit 
from the routine. 


the values as the coefficients 
of binomial expansions for 
(b-+-a)’ and calculated by the 
formula C(x, y) = y!/(x!(y-x)!). 

The ‘V is a factorial sign 
denoting that ail integers 
from x or y down to unity be 
multiplied together. Using 
the coefficient formula can 
be complex, very slow, and 
can produce intermediate 
values of astronomical 
proportions. Robert's 
algorithm uses only simple 
three-byte comparisons to 
achieve the same result. 

PASCAL is recursive: 
since each cell value !s the 
sum of the two values above 
it in the triangle, the method 
simply decrements Y and X 
in turn and Cails itself to 
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calculate the new (X,Y). than Y the routine still 
Recursion ends when X=0, returns a default value of 1, 
or when X = Y and the cell although logically these 
value is 1. Each return but values should be 0 — the 
the last is to the next higher — probability of five heads 
level where the 1s are showing among four coins is 
accumulated. The routine zero). Recursive routines are 
does not recurse when very heavy users of stack 

X = 0 or X = Y on input, and not particularly well 

but returns the correct value = suited to the small 256-byte 
of 1 (if input X is greater stacking facility of the 6502. 
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Fig 1 Pascal's triangle 


USEFUL TRICKS —% used to zero a 68000 


address register, but the 


Alastair Macdonald would instruction ‘SUBA An,An’ 
like to see more space given — will do the job without 
over in Subset to the affecting the condition 
unspecified instructions that codes. 

seem to come with every Subset has pointed out 
processor, and all those nifty quite a few wrinkles in the 
programming tricks that past. If you do discover any 
arent quite so obvious. As new ways to ease the pro- 
an example, he notes that grammer's task, send them 
the CLR instruction cannot in and let everyone know. 





DATASHEET 3 


] SER ESRF EZUSREFERPERTC RETEST RE SEPP ETHER EKEREKC ERTS RRR TOR REARS 

:= PASCAL Calculate Pascal triangle cell value. 

[RERBPSRKE HT ABPERMRELERERTEEERSTCERETESREECESEEEHETDERSTERSZEARSZEBEETESETER 

: JOB To calculate the value of a single cell in the 

: Pascal triangle (or coefficient of a binomial 

F expansion) by recursively calculating preceeding 

: cell values and adding. 

tACTION (To calculate the Pascal number Pix,y) where x is 

: the column value and y is the row value, x and ‘y are 

repeatedly reduced until x58 or xy where Pix,y)lal. 

The nuaber of reductions gives the required value.) 

IF x#8 OR x>sy: 

THEN: € Plx,y) #2 1, J 

ELSEt CF y = y - 1, Call PASCAL, coapute Pix,y-1). 
Push current result. 
x = w - 1. Call PASCAL, compute Pix-i,y-ll. 
Result #= current result + stacked result. 
yom ye pte me ties fig we) 


:CPU 6382 
> HARDWARE None, 
: SOFTWARE None, 
: INPUT X @ Pascal triangle cell coluan, 
1 Y = Pascal triangle cell row. 
:QUTPUT The cell value, POX,Y), +5 1n M1,2,5, 
: Pax VY) = VRP Oy! eyo ier 

(If X=@ or X>#¥ then result = {.} 

MB, P and A are changed. 
i X and Y are unchanged, 
rERRORS Large tnput X or ¥ values could cause the Stack 
: Pointer to wraparound the 25é-byte stack or an 
: overflow of the S-byte result variable. 
+REG USE PAX Y 
SSTREROUSE “Sa + 221m 2 
sRAM USE MBoM1 M2 MS 
tLENGTH 36 
TOYCEES 1F X2@1 27. IF O<X>#¥: 32. 
i IF Q<X<¥: (27 # (VeL)!) ce V6 a ea | 
he yaa 
Yor). 


PAKS of 
$0325 4 AYE) et XI 
+ (86 # (Ved 2 AKT 














KCLASS 2 ~discreet #tinterruptable eesanabie: 
p-aHHR-- *reentrant ~relocatable ~robust 
PSU TST SETS LR ES SET TT SETS SERBS ET H-Gtwe FEEK+ BEEE HS SHER SSA SueRPETTSFETSIAS ts 


PASCAL STY M® tSave y value for comparison. 


TXA iFirst test x value for zero, 
BEG EQUAL aif so, Pix,y) = 1. 
‘Else test if x>e#y, 
:if so, P(x,y) mi. 


CPX M@ 
BCS EQUAL 


DEY :Else compute Pix,y-1) by a 
JSR PASCAL rrecursive call to PASCAL. 


LDA M3 2M1,2,3 (M3 hi-byte) contains 

PHA tvalue of preceeding cell at 

LDA M2 :(x,y-1l) so save it on stack 

PHA >before computing other cell 

LDA MI swhich adds to it to give value 
tat (x,y). 


:Compute value at cell (x-1,y-1) 
PASCAL :by recursive call to PASCAL. 


1M1,2,3 now contains value of 
scell at (x-l,y-1), so add the 
rtop S3-bytes of stack, value at 
rcell (x,y-l), to form value 
rof cell at (x,y), storing 
rresult in Mi,2, 


+ The recursive algorithms used 
trepeatedly reduces * and y until 
reither x=8 or xty ... 1M erther 
tcase giving a cell value of i. 


1Set x and y to index current 
rcell and exit either to compute 
mmext cell or exit routine, 
rEither x=8 of x>zy. In both 
cases Pix,y) = 1 so set result 
tin M1,2,3 to 1. Then exit this 
tlevel to compute cell value at 
rnext level, or exit routine if 
irequired cell value computed, 


"EER EBEEESSAEAR ESE. 5 Be RBEBEZEZTEFSSERSTSESETIEXATAEEDTSETAZETISBSZEBEETEET SEZ ETT 


CALYPSO 
JANE 
SOFTWARE 


ATTENTION TEACHERS 
AND SCHOOLS 









D.C. CIRCUITS KIT $60 


e class set of instruction cards suitable for ail levels of junior 
secondary science. 

® comprehensive teaching manual for individualised 
instruction. 
® computer disk also available with a game, simulations and 
quizzes. (APPLE II edition) 


TEACHING APPLE GRAPHICS $25 

e abook covering graphics in text characters, lowresolution 
and high resolution. 

e suggests teaching Strategies with hints on teaching 
APPLE graphics in junior science units. 

® disk with complete student notes for class or individual 
use plus example programs. 


For more information on these products write to: 


CALYPSO JANE SOFTWARE 


P.O. Box 160, St. Peters, 2044 








PROCRASTINATORS 


TO HELP YOU MAKE 
YOUR MOST IMPORTANT BUSINESS 
DECISION THIS YEAR, WE OFFER TWO 
COMPLETE BUSINESS SYSTEMS, WITH READY 
TO RUN SOFTWARE, AT GREATLY 
REDUCED PRICES, 
LEASING FACILITIES, EXPERT ADVICE 
AND HELP. 


§ Cs commodore 
; SX 64 


Complete Business 
| ren Computer. 
~y Portable, 

Space-saver. 
EY § With BUILT-IN 
sera Monitor and Disk Drive. 


NOW ONLY +1299 


Complete word processing 

hardware and software ‘to go’. 

Complete with Hi-Res i Tae snap 
Monitor, 16 Bit Computer, 

ZX360KD drive. Sanyo 

ergonomic keyboard, / 

PLUS 15 cps typewriter/ 

printer. Also Included: MS/DOS, 


LESS THAN 
$3195 





PARRAMATTA 
GREENWAY ARCADE, | 
222 CHURCH STREET. | 

IEi635-6020 | 


SYDNEY 
MLC, CENTRE, 
TEL: 235-2971 
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Ancient bugs 


You may like to note that in 
the early 1870s Edison had 
a favourite expression: ‘Well, 
boys, now let's find the 
bugs’ (GG Bryan, Edison 
1926). Can anyone point to 
an earlier use of the term, or 
is It (as | suspect) yet 
another of Edison's 
inventions? 

Michael Behrend 


Hot and cold 


Without wanting to blow out 
of ail proportion a very mun- 
dane problem (for most 
people anyway) of whether 
to put on the woollies or the 
short sleeves (| am by the 
way referring to the mis- 
printed °F—°C conversion 
formulae which appeared in 
‘Letters’, APC March), it is 
true that quite a lot of 
people who have been 
brought up to think in terms 
of one temperature scale 
cannot so easily adapt to, or 
think in, the other. | have 
known people who have 
shivered at the thought of 
going for a swim at tem- 
peratures of around 30°, and 
| for one was shocked to 
find that people have a body 
temperature close to the 
boiling point of water. 

To cut the story short, | 
have since worked out a 
quick way of converting 
temperatures by mental 
arithmetic: 


°F = (°C x 2) = 10% (°Cx2) + 
32 


°C = (°F-32) + 10% (°F-— 32) 
2 2 


. 30°C = 60 —6 + 32 = 86°F 
and 98°F = 33 + 3.3 = 36.3 °C 


This is good enough for 
everyday use. 
F Khatir 





| __ LETTERS | 


This is the chance to air your views — mail to 
‘Letters’, Australian Personal Computer, 
77 Glenhuntly Road, Elwood, Victoria 3184. 
Please be as brief as possible and add ‘not for 
publication’ if your letter is ts be kept private. 


Multiple 
comments 


You are to be congratulated 
on your recent series of 
reviews by Mike Liardet of 
Knuth's “The Art of 
Computer Programming’. 
These types of books and 
reviews can only lead to a 
more efficient approach to 
programming, and a greater 
utilisation of equipment. It Is 
also pleasing to see some 


LPOSN = POSN : 
LPOSN = LPOSN - 1 : 


IF K = K(LPOSN) THEN 35053 : 
UPOSN = UPOSN + 1 ;: 


UPOSN = POSN : 
LEREPOSN <ieetHE NO S505 cam 
REM Further match. Try again 
IF UPOSN > N THEN 35038 


more general notes about 
programming, rather than 
just machine specific pro- 
grams, which are largely 
undocumented. In that spirit, 
| wish to make some com- 
ments on the binary search 
routine contained in figure 4 
on page 82 of the April, 
1985 issue. That routine 
will not necessarily find the 
first or leftmost match if the 
list contains more than one 
possible match. If, for exam- 
ple, the list contains the 
following data: 


REM Store found location 
REM go down 


123334456 

and the search is for “3”, it 
will find a “3”, but not 
necessarily the first “3”. It is 
necessary to cover the 
possibility of potential multi- 
ple matches. Because the 
list is sorted, any possible 
multiple matches will be 
adjoining, so a fan should be 
performed to find multiple 
matches. One way of doing 
this ts by inserting the 
following code into figure 4 
of that article. See listing 1. 


REM Execution drops to here if no further lower, and starts to go up 


IF K = K(UPOSN) THEN 350355 : 


REM This returns the following values in VF 


REM POSN = ~1 : 
1 match at POSN / 


Listing 1 


Of course, the calling 
routine would have to be 
adjusted to take these 
alterations into account. 

It should also be noted 
that the binary search 
routine will also work on a 


LO CESrs 
20 N = 10 


30 FOR I = 1 TON: READ K$(1) 
SO. 0ATA Eadade da lt, 6,24 ARE 


60 PRINT “Unsorted list " 
70 FOR IT-* 1 TON 

BO PRINT K$(1)5 

90 NEXT 

100 PRINT 

110 REM seence= gort 

120 FOR A = 1 TON 

130 P = 1 

140 FOR B = 1 TO N 


no matches / 


list that ts not sorted, but 
indexed. This may be useful 
in some situations, for exam- 
ple if it is not desired to 
move strings around in 
memory (to avoid the gar- 
bage collection routines) or 


DIM K$(10) ,K(10) +: REM BINARY SEARCH DEMONSTRATION 


: NEXT 


150 IF K$(A} > K¢$¢{(B) THEN P=P+] 
160 IF K${(A) = K€$(B) AND A>B THEN P=P+1 


170 NEXT 

180 KiP) = A 

190 NEXT 

200 PRINT 

210 PRINT “Sorted list” 
220 FOR I = 1 TON 

230 PRINT KS(K(T}) 5 
240 NEXT 

290 PRINT 

260 INPUT “Target “;K$ 
27060 GOSUB 35000 


280 IF POSN = =1 THEN PRINT "Not found “3: 


GOTG 200 


REM Further match. Try again 


(LPOSN+1 = POSN) AND (UPOSN-1 = POSN) 
ELSE multiple matches in the range LPOSN+1 TC UPOSN-1 





if more than one array is 
used for related data. 

A sample program to do 
this Is tn listing 2. 


J Lamich 


290 IF (LPOSN+1 = POSN) AND (UPOSN-1 = POSN) THEN PRINT ‘Qne match at " POSN : GOTO 
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200 


300 PRINT “Multiple Matches at 'LPOSN+i1* to 


310 GOTO 200 

35000 REM binary search 
35010 | = 13: YU = N 

35020 IF U < L THEN POSN = 
35030 POSN = INT((U4L)/2) 
35040 IF K$ < 
S503 Gah bmiks. > 
35052 LPOSN = 
35053 LPOSN = 
35054 IF K$ = 
35055 UPOSN = 
35056 
35 0a 
35060 


POSN : 
LPOSN - 1 : 


UPOSN + 1 ; 


IF K$ = 
RETURN 


Listing 2 


Data efficiency 


| am writing a program for 
the unexpanded VIC-20, 
some of which is in Basic 
and some in machine code, 
but I'm having trouble using 
the data in the arrays 
(dimensioned in Basic) in 
the machine code part of the 
program. 

Could you enlighten me 
on the easiest or most effi- 
cient way to read data from 
arrays when tn machine 
code. 

EM 


The key to this problem 
lies in the data you are 
processing, but unfor- 
tunately you don’t say 
much about that. There 
are routines within the 
ROM which locate array 
values, but they're com- 


| plicated and not really 


designed for the purpose 
you have in mind. 

If you’re using floating 
point numbers (decimals) 
then you’re probably best 
advised to write your 
entire program in Basic 
and forget about the 
code: machine code to 
manipulate decimals 
tends to be verbose and 
Slow, so there’s little to be 
gained by using it. 

If you’re working with 
whole numbers only, the 
obvious Solution is to 
make things easy for the 
code. Rather than use 
Basic arrays, you should 
Store the data in memory 
along with your machine 
code, using PEEK and 
POKE to read and write 


=e 


K$(K(POSN)) THEN U = POSN <1 : 
K$(K(POSN)) THEN L & 
UPOSN = POSN : 


K$(K(LPOSN)) THEN 35053 : 
IF UPOSN > N THEN 35060 
REM Execution drops to here if no further lower, and starts to go up 
K$(KCUPOSN)) THEN $5055 : 





a ee ee 





LETTERS 





“UPGSN-1 


RETURN 


GOTO 35020 
GOTO 35026 


POSN +1 ;: 
REM Further match. 


REM Further match. 





values from Basic, and 

LDA and STA from 

machine code. 

lt is quite easy to simu- 
late an array with PEEK 
and POKE. If you’re using 
an array of dimensions 
(5,6), the Basic command 
A(J,K) = A(L,M) would 
become POKE BASE + J * 
6 + K, PEEK (BASE +L * 
6 + M). We’ve assumed 
that stored values fall 
within the range 0 to 258, 
and BASE contains the 
address of an area of 42 
otherwise unused bytes. 
Notice that, since array 
subscripts in ViC-20 Basic 
Start at zero, we’ve had to 
multiply by six, rather than 
five, when working out the 
address of the data. 

If you need to store 
positive and negative 
values, you can add 128 
to each number before 
you POKE it, giving an 
effective range of — 128 
to 127. The limit of 256 
possible values need not 
hinder you either — if you 
use two bytes for each 
value there’s room for 
numbers between 0 and 
655385. 

As an example, the 
following line will PRINT 
the value stored at posti- 
tion Jd ina table of 100 
values. We’ve assumed 
that values of J Start at O 
for the first entry in the 
table, and BASE contains 
the address of an area of 
200 otherwise unused 
bytes: 

PRINT PEEK 
(BASE+J*2)+256* PEEK 
(BASE+J*2+1) 

In this case the data Is 


REM Store found location 
LEER GSN ele THEN 35035 : 


REM go down 
Try again 


Try again 


stored in pairs of bytes, 
like addresses in machine 
code: the second byte 
contains the number of 
multiples of 256, and the 
first contains the 
remainder. To store the 
value of K at J, use: 


can be used. POKE 
characters and String 
lengths into memory so 
that they can be read by 
machine code. 

The aim of the process 
is to keep things simple. 
It’s quick and easy to 
write Basic, and harder to 
write machine code, so 
it’s a good idea to adapt 
the Basic to cope with the 
idiosyncracies of machine 
code. Another advantage 
of using PEEK and POKE 
is that the Basic com- 
mands mimic the machine 
code LDA and STA. 

Once you've broken the 
data shown into bytes or 
values between 0 and 
255, yOu can use any 
organisation you like for 
the stored data 
SG 


POKE BASE+J*24+17,INT 

(K/2 56): 

POKE (BASE+J*2), K- 

256* PEEK(BASE+J*2+1) 
If you need to manipulate 
strings from machine 
code, the same approach 


Soughts of 
sorts 


| read with great interest 



















$98.95 


plus $2.00 postage & packaging 


EDD Is the most powerful disk duplicator 
available for your Appte™ computer. 
Unlike the Copycards, which only copy 
singte load programs, EDD backs up 
your entire disk. EDD can back up more 
protected software than all other copy 
programs or Copycards put together. 
Since EDD is automatic, you will no 
longer have to change parameters to 
duplicate most disks, although every 
parameter is fully documented in our 
extensive manual. We also provide 
updated EDD program lists. 


ESSENTIAL DATA DUPLICATOR I"™ 


e EDD rarely needs parameter changing. 

e Automatically finds the beginning of each track. 

e Unlike any of the Copycards; EDD backs up the 
entire disk — not just what Is in memory. 

e Accurately finds “auto-sync” bytes and their lengths. 

@ Can copy a and % tracks. 


EDD runs on Apple 
HW, plus @ncluding 
most compatibies), 
Ne, c. and JH (in 
emulation mode), 
with one or two 3.3 
disk drives. 





Order by phone 
To order your copy send Cheque or Money Order > 


UTILICO SOFTWARE oS 
83 Hall Street, Bondi Beach, NSW 2026 
Telephone: (02) 30-2105 
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OSBORNE’S 
CUTE LITTLE 


VIXEN” | 






Sg fBOUGE * 


MORE POWERFUL ~ 
THAN ALL OTHER 
PORTABLES! 


THE NEW OSBORNE All you need in one neat 
7 | little package. Working with VIXEN 

is like working with a much bigger computer, 
except that you can take VIXEN anywhere. 
Try bringing an IBM-PC home, or putting a 
Macintosh under your seat on the plane. 


ENTER THE VIXEN! Small enough to 
take anywhere — powerful enough to do the job right 
Features like an 18 cm Amber screen, 80 column x 24 

lines display, full-size type keyboard, 2 x 400K disk 
drives that allow storage around 200 type pages/disk, 
and faster than ever before response time. 





And the VIXEN comes with FREE productivity software for business, 
Wordstar III Word Processing, Electronic spreadsheets, SuperCalc 2, 
Graphics, and a host of tools for custom programming & games. 


So — if you liked computers before — [ann ee eee 
“acral OSBORNE 


Just $2950 





Call now for the name of your nearest dealer 93 YORK ST., SYDNEY, AUSTRALIA 
With the famous Osborne 6 months full warranty (02) 290-1122 
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your recent Mike Liardet 
series review of Donald 
Knuth's “The Art of 
Computer Programming’. 
However, in view of its 
rather spectacular per- 
formance against other sorts 
and because |! had never 
even heard of the distri- 
bution sort before, | was 
more than a little dis- 
appointed that Mr Liardet 
dismissed it with the com- 
ment that it was ‘not univer- 
sally applicable”. 

One of the monotonously 
repetitive tasks of my com- 
puter (and, I'm sure, of many 
of your readers) is the sort- 
ing of string arrays in which 
the keys are the string 
elements themselves. I'm 
therefore constantly on the 
lookout for a faster sort 
routine and immediately 
determined to try to harness 
the distribution sort. 

After a full day of hacking 
(and tearing my hair out!) | 


Y=1 TO 30 


NEXT : NEXT 


> NEXT 


R=N+1 


11 A$(JJ=A$ : GOTO 6 
1 


SORTI==*"* 


A$(K)=A$(K)=A$ 





finally settled on the follow- 
ing algorithm as being pro- 
bably optimal: 

1 the use of the distribution 
sort as a presort of a 
randomly-ordered string 
array to arrange the array so 
that all string elements 
would be clustered with 
others sharing the same 
initial (naturally in ascending 
order); and then 

2 the use of an “intelligent” 
bubble sort to arrange each 
cluster of elements in 
lexicographic order. 

The following program, 
written on a Commodore 64, 
generates a randomly- 
ordered array of strings, 
each of 30 characters’ 
length, and applies this 
distribution/bubble sort 
technique to it. The TI$ 
reference ts, of course, the 
onboard C64 timer; interes- 
ted readers using other com- 
puters will have to work out 
their own timing devices. 





1 N=300 : DIM A$(N),C(26) : FOR X=1 TON: FOR 
2 Z=INT(RND(O)*26)+65 : A$(X)=A$(X)+CHR$(Z) : 


TI$="000000" : PRINT TI$” SORTING...” 
FOR J=1 TON: A=ASC(A$(J))-64 : C(A)=C(A)+1 


FOR J=2 TO 26: C(J)=C(J)+C(-1) : NEXT: 


3 
4 
5 
6 R=R-1;: IF R=O THEN 13 

7 A=ASC(A$(R))-64 ; IF C(A)<R THEN 6 

8 IF C(AJ=R THEN C(A)=C(A)-1 : GOTO 6 

9 A$=A$(R) : J=C(A) : C(AJ=C(A)-1 

QO BS=A$(J) : A=ASC(B$)-64 : K=C(A) : C(A)=C(A)-1 
: A$(JJ=A$ AS=B$ : J=K : IF JX>R THEN 10 


2 REM *** NOW FOR THE “INTELLIGENT” BUBBLE 
13 FOR J=1 TO N-1 : FOR K=J+1 TON 

14 IF ASC (A$(J))<ASC(A$(K)) THEN K=N : GOTO 16 
15 IF A$(J)>A$(K) THEN AS=AS$(J) : AS(J)= 


| CRE NEXT PRIN tii. SORFEDI BEND 





| have chosen 300 as the 
size of the array because, as 
the following Benchmark 
chart shows, that size 
appears to be the break-even 
point between my sort and 
the old faithful Quicksort. 
However, my sort has the 
advantage that, if the 
randomly-ordered array just 
happens to be more or less 
truly ordered to begin with, 
it will perform considerably 
faster, whereas — as every- 
one knows — the Quicksort 
will be disastrously slower in 
such a circumstance. 


For instance, one Quick- 
sort run | performed on a 
500-element array took 9 
minutes 45 seconds as 
opposed to the mean 4 
minutes 50 seconds shown 
in the chart shown, leading 
me to suspect that that par- 
ticular randomly-ordered 
array was not as random as 
it might have been! 

| do hope these obser- 
vations will be of interest to 
some of your readers. 


K Riordan 


BLUDNERS | 


Commodore 64 Scoffs Basic 


in the April issue wasn't 


helped by an illegible line at 


1600. The line reads 


-AZ=AZ+(V*16* (DG-T1)). 


And the Atari Multi-mode 
Text listing ts reprinted tn 
full this month. 





Features include: 








256K RAM, 2x DSDD DRIVES, MULTIFUNCTION CARD 
. With 2x RS232, 1x Parallel, Calendar Clock (Batt. Backed), 
Games Port and 384K expandibility, Monochrome or 
C/graph Card, BIG 135W power supply and much more. 





The Benchmarks: 


# OF ELEMENTS MY SORT — QUICKSORT 1. ASSEMBLED IN AUSTRALIA BY KCM. 
ae eee 00’ 08" 2. QUALITY ABSOLUTELY GUARANTEED. 
150 sled oe 3. THREE MONTH FULL WARRANTY. 
200 ee fee 4. AUSTRALIA WIDE DELIVERY AVAILABLE. 
see ae Ogi KCM COMPUTER SYSTEMS 
v rat le 45" 
500 07' 05" 04’ 50" MASTER HARDWARE ENGINEERS 


369 BURWOOD RD., HAWTHORN, 3122 
(03) 819 2663 BH 
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Geoff Wood demonstrates how to enhance VisiCalc by datagramming, or print-to-file programming, 


Few users of spreadsheets are aware of a 
simple technique that enhances the 
power of VisiCalc and some (but not all) 
other spreadsheets. 

The technique is known as datagram- 
ming, or print-to-file programming. It is 
not mentioned in the VisiCalc manual but 
it is a very powerful and useful aid. In 
effect, it is a way of automatically typing 
labels and values into a worksheet to 
obtain results that would take much 
longer by hand. 

This article is written in the context of 
VisiCalc or FlashCalc on Apple micros, 
but it can be readily converted for use 
with other micros such as the IBM PC, 
and other spreadsheets. 

in order to understand datagramming, 
you should know how VisiCaic saves and 
loads worksheets. A worksheet file ona 
disk is simply a special type of text file 
similar in structure to the text files used 
by many word processing programs 
such as Apple Writer. When you instruct 
VisiCalc to load a file, the program reads 
the test file and carries out the pro- 
grammed instructions. 

A simple example is shown in Figs 1 
and 2. 

The formula in D3 is +B3+C3, 
replicated into D4 ona relative basis. The 
formula in B6 is B3+B4, replicated 
across on a relative basis. Fig 2 shows 
this worksheet printed out with the 
/3S,81 command. 

There is one line for each cell (except 
the blank cells) starting with the lowest 
right cell and working to the left and 
upwards. (The reason for starting with 


which increases its power and speed. 


>D6:+D3+D4 
>C6:+C3+C4 
>B6:+B3+B4 
>A6:“ Totals 

>D4:+B4—C4 


>A3:"1983 
>D1:/FR” Profit 
>C1:/FR“Costs 
>B1:/FR“Sales 
>A1:“Summary 


>C4:1600 1 


>B4:2000 
>A4:"1984 
>D3:+B3-—C3 
>C3:800 
>B3: 1000 


/GOC 
/GRA 
/GC9 
IKUK>A1:>Al1: 





Fig 2 VisiCalc worksheet as a text file 


the lowest right cell rather than the top 
left is to speed up the loading. If VisiCalc 
started by loading tn the top left cell, it 
would have to re-establish the overall 
size of the worksheet for each new 
column or row.) 

The first entry reads >D6:+D3+D4. 
This is exactly what you would type on 
the keyboard to enter the formula 
+D3+D4 in cell D6. The > sign means 
‘Go to’ and the D6 after the > sign gives 
the coordinates of the cell to go to. The 
colon has the same effect as pressing the 
RETURN key. The formula +D3+D4 is 
then typed into the cellas a value. Similar 
formulae are entered in C6 and B6. 

The next entry reads >A6:" Totals. 
This means ‘Go to cell A6 and enter the 
label “‘Totals.. The inverted commas 
before the word Totals mean _ that 
VisiCalc treats the entry as a label rather 
than a formula. (Note that the year 
entries in cells A3 and A4 are labels, 
not values.) 

The next few entries are self- 








Column> A B 
Row 1 Summary Sales 
2 
3 1983 1000 
4 19€ 2000 
5 
6 Totals 





Fig 1 Summary sheet 
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C D 
Costs Profit 
800 200 
1600 400 
2400 600 











>A3:/IR" 1982 
>B3:500 

>C3:400 
>D3:+B3-—C3 
>B7:@SUM(B3...B5) 
>C7:@SUM(C3...C5) 
>D7:@SUM(D3...D5) 





Fig 3 File for changing the summary 
worksheet 


explanatory until you arrive at >D1:/ 
FR’ Profit. The “FR means ‘Format the 
entry on the right’. Four of the last five 
rows are simple: they mean Set the Win- 
dow Command at 1, ‘Set the Global 
Order of Recalculation to Columns 
(rather than Rows)’, ‘Set the Global 
Recaiculation to Automatic (rather than 
Manual)’, and ‘Set the Column Width to 
nine characters. 

The last entry is not soclear. |t uses the 
/X command which is not mentioned in 
the VisiCalc manual. 7X! means ‘Change 
the direction indicator to vertical’. 
/X>A1 means ‘Move the worksheet so 
that cell A1 is inthe top left-hand corner’, 
and >A1 means ‘Move the cursor to 
cell A1’. 

(If you have not used the command /X 
before, try typing it at the keyboard 
followed by any valid cell coordinates, 
then press the RETURN key: it moves 
that cell to the top left-hand corner of the 
screen. If the command is issued while 
the cursor is in the second window, It 
moves that celi to the top left-hand cor- 
ner of the window.) 

The file shown in Fig 2 can be created 
and saved with Apple Writer (or other 
word processing programs) or with 
VisiCaic itself. With Apple Writer, each 
entry must be on a separate line. With 
VisiCalc, you must type each entry on a 
separate row, preferably using only one 
cell per entry. The easiest way is to use 
column A and, if necessary, widen the 
column. (You can use two or more 
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Simultaneously? 
Personal Personal 
Computer Computer 





Wouldn't it be cheaper for only one printer to 
serve up to 3 PCs? 








Printer 


LaserJet 
Qume 


NEC 
IBM PC etc 


| _ ESI 2016 | 











The ESI-2016 spools, queues and prints — for up to 3 computers. 





“FACTS” 


The ESI-2016 ShareSpool offers the capability to 
share a serial interfaced printer on up to three 
personal computers. The ShareSpool printer interface 
automatically buffers and manages print output. This 
optimizes the overall printer throughput and effective 
utilization of the computers. All three users may 
“print” simultaneously without waiting for the printer 
or for other users to finish. The ESI-2016 offloads the 
printing function from all connected computers. 


The ESI-2016 requires only one option slot in only 
one IBM PC and preserves the original footprint. The 
two non-host computers may be any personal 
computers which support serial OR parallel printers. 


The ESI-2016 offers the option of operating RS-232 
serial interfaces from the non-host personal 
computers in current loop mode to allow even longer 
connection distances. 





FEATURES: 


e Transparent to the user 

e 64 Kbytes of spooler buffer space standard 

¢ Optional 128 Kbytes, 320 Kbytes and 512 Kbytes of 
buffer space 

e Interleaving of the individual print jobs from the 
personal computers 

e The host input port appears as a printer adapter to 
These hin 

e Up to 2 external parallel or RS-232 input ports with 
data rates up to 19.2 Kbaud 

® Optional (switch selectable) current loop mode on 
serial input ports 

® RS-232 printer output port with data rates up to 19.2 
Kbaud 

e Data Terminal Ready (DTR) hardware or 
XON/XOFF handshake on printer output port 

e integrated self test 

e User installable 

e 2 year warranty 

e 30 day money back guarantee 


Only $1138 including tax 


interface technology 


1 CHANDOS STREET @ ST LEONARDS @ NSW 2065 @ AUSTRALIA 
TELEPHONE [61] (02) 438 2899 TELEX AA7/5117 

All correspondence to: 

P.O, BOX 575 @ CROWS NEST e NSW 2065 @ AUSTRALIA 


of Australia 
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| Column > A 
Row 1 Summary 


2 
3 1982 
4 1983 
5 1984 
6 


7 Totals 


Cc D 
Costs Profit 


400 100 
800 200 
1600 400 


2800 700 





Fig 4 Summary worksheet after loading the change file 





Column> A B 3 D E E G 
Row 1 Budget Statement 

2 

3 This month:— October Cumulative 

4 Budget Actual Variance Budget Actual Variance 
5 Sales 1000 1100 100 10000 9800 —200 
6 

7 Materia! 500 550 D0 5000 4900 100 
8 Wages 200 225 ~25 2000 1900 100 
9 Overhead 250 250 0 2500 2600 —100 

10 

11 Profit 50 75 25 500 400 —100 


Fig 5 Budget statement 


>E7:#+B7 
>E8:#+B8 
>E9:#+89 
>F5:#+C5 
>F7:#+C7 


>F8:#+C8 
>F9:#+C9 
iX>A1: 
>D3 


Fig 6 Datagram 


Statement 
Column> A B C 
Row 1 Budget Statement 

2 

3 This month:— 
4 Budget Actual 
5 Sales 0 0 
6 

7 Material 0 0 
8 Wages 0 0 
9 Overhead 0 0 
10 

11 Profit 0 0 


The formula in E5 is 
10000+B5 

The formula in —7 is 
5000+ B7 

The formula in E8 ts 
2000 + B& 

The formula in E9 is 
2500+B9 





to update budget 


columns if you wish because the entries 
are saved with the “PF command.) Each 
entry must be typed as a label and the file 
must be saved as a Print File. {It is a good 
idea to also save the file with the /SS 
command so that you can recall and edit 
it. Print Files cannot be recalled into 
VisiCalc.) 

If you prefer, you can type your entries 
in a logical order from the top left cell to 
the bottom right. VisiCalc will still load 
such a file but it may take longer than tf 
you start with the bottom right cell. 
However, if having loaded the worksheet 


D E E G 
Cumulative 
Variance Budget Actual Variance 
0 10000 9800 —200 
0 5000 4900 100 
0 2000 1900 100 
0 2500 2600 — 100 
0 500 400 —100 


The formula in F5 is 
9800+C5 

The formula in F7 is 
4900+C7 

The formula in F8 is 
1900+C8 

The formula in F9 is 
2600+C9 


Fig 7 Budget statement after loading datagram 
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you then save it with the normal VisiCalc 
/SS command, it will re-load at normal 
speed. 

Once you grasp the idea that VisiCalc 
commands can be issued in the form of 
lines of instructions, you can create files 
to carry out a wide range of tasks. For 
example, Fig 3 shows a file to insert 
another row into Fig 1 and to amend the 
formulae for the totals. 

The first line moves the cursor to A3 
and inserts a row; it then enters 1982 as 
a label. The next two lines insert values in 
columns B and C and the following line 
inserts a formula in column D. The last 
three lines amend the formulae on row 7 
to add all three rows of figures 
together. 

The effect of loading this file in on top 
of the summary worksheet is shown in 
Fig 4. Of course, this is a very simple 
example designed to illustrate the prin- 
ciples of datagramming. You could 
achieve the same effect faster by loading 
in Fig 1, then typing the commands 
shown in Fig 3 one at a time. 

Where datagramming comes into its 
own ts for repetitive work which would 
otherwise involve typing in many com- 
mands. It saves time and reduces the 
chances of error. Once a datagram is cor- 
rectly set up, it will automatically carry 
out the commands that would normally 
be typed in one at a time. 


Updating budgets 

A more sophisticated example of 
datagramming is shown in Figs 5 to 8. 
This tnvolves updating monthly budget 
figures in such a way as to automatically 
enter the cumulative figures. 

A simple budget statement with three 
columns for the current month and three 
columns for the cumulative data Is 
shown in Fig 5. (in practice, the budget 
statement could have many more rows 
and columns.) The figures in columns D 
and G are calculated with simple for- 
mulae to show the difference between 
the budget figures and the actual figures. 
(Note that where actual sales are lower 
than budget the difference is shown with 
a minus sign, but where costs are lower 
than budget the difference is shown as 
positive.) The profit figures are 
calculated with formulae to show the dif- 
ference between sales and total costs. 

This worksheet could be saved and re- 
loaded next month for updating. But 
when you enter next month's figures, the 
cumulative totals will not be auto- 
matically updated. The only way to do 
this manually would be to set the global 
recalculation order to manual (7/GRM)}, 
amend the data in columns 8B and C, set 
the cursor in each of the cells in columns 
E and F (except row 11) and use the /# 





Check for yourself, 
just how complete 
your PC should be! 

—m 
es ii 













Com let total harmony between alll 
p eC. components both in ergonomic 
z design and function 
DESIGN 
Com lete specialised business and 
p . Mg cuore designed for 
advanced PC usage 
SOFTWARE 


Complete total on-going personal training 
at point of purchase 
TRAINING 


Complete 24 hour “hotline” service from 


anywhere in Australia to answer 


HOTLINE gles 


Complete : vec full parts and labour on 
ll Ericsson components 
WARRANTY 
Com lete leasing, rental, extended payment 
p long ch short term finance 
available to approved customers 
FINANCE 
Complete ae step installation 


pac a05 to have your system 


| INSTALLATION up and running quickly 
ERICSSON 






























WELBOURNE 17-20JULY 1985 


SERSCRIAL ( | See us at the 
COMPUTERS omp eter. Melbourne PC85 Show, 17-20 July 








Column> A 


Row 1 Budget Statement 


Actual 
1200 


Budget 

Sales 1100 
550 
220 
275 


600 
225 
260 


Material 
Wages 
Overhead 


OOn aN AWA 


10 


| 11 Profit 55 115 


Fig 8 Budget statement after updating 


command to hold the numbers, then 
type tn a + sign and the coordinates of 
Ee corresponding cell in column B or 

The datagram shown in Fig 6 will 
automatically delete the current month's 
sales and costs (both budget and actual), 
and insert formulae in columns E and F to 
automatically update the cumulative 
figures when next month's figures are 
entered. 

The first line of the datagram puts the 
cursor in cell D3 and deletes the date 
entered there. The next eight lines take 
the cursor down columns B and C and 
replace this month's entries with a zero. 


ea ————— — ——— 


Convert your computer into 
a point of sale system. 


LIVD Unique Micro Design Pty Ltd 


Microprocessor Based Systems Design 
4 Robinlee Ave, East Burwood Vic 3151 


(03) 233 4817. 


DISKETTES | -@ 








Psst! IBM 





Top quality diskettes from XIDEX 
with ten years warranty in plastic 
library filing cases. 


SS/DD 5%" — $27.00 per box 
SS/DD 8” — $32.00 per box 


ALSO AVAILABLE 
Le Floppie disk —- $22 per ten 
Apple Software 
Disk Expander — $29.00 
Chemist's Encyclopaedia — $39.00 
Harkon — $19.00 


Call for generous bulk discounts. 


Pere 


Z aL els 











Add up to 31 extra PC 
users from only $2995 each* 
with the remarkable 


@ Plug it in and go technology — no technical 
expertise require 

®@ Full sharing of all information and programs 
between users 


@ Doubles the speed of your IBM PC! 


ei archives 


Include $3.00 per item for postage 
($6.00 max. postage) 


To order, send a cheque or money order to: 





_TERMICOM 


324 Baicombe Rad., 
Beaumaris, Vic. 3193 


Tel: A.H. (03) 589 2110 
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This month:— November 
Variance Budget 
100 


-50 





. oY \users... 


‘SPP SS 
2-2]. = = 


= | ey eet performance 
— from your IBM PC/XT today! 


COMPUTERS AUSTRALIA PTY. LID. CANBERRA: (062) 47 6555 AUCKLAND: (9) 50 3548 
* All inclusive price for PC-Slave card, cable, IBM compatible terminal, RTNX operating software excluding Sales Tax. 


Cumulative 

Actual Variance 
11100 11000 —100 
5550 
2220 
2775 


5500 
2125 
2860 


50 
95 
05 


-5 
15 
60 


555 —40 





The next eight lines take the cursor down 
columns E and F and ‘fix’ the numbers 
therein (using the # command) but also 
enter a formula to add the next month's 
figures from columns B and C. Fig 7 
shows the result of loading this 
datagram into Fig 5. 

The final stage is to enter the label 
November in cell D3, then enter the 
budget and actual figures tn columns B 
and C. As you do so, assuming the global 
recalculation order Is not set to manual, 
the figures in columns D toG and row 1 1 
will be automatically updated. The effect 
is shown in Fig 8. 
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.. .get powerful 










@ Sharing of same peripherals e.g. printers, plotters etc 
®@ Remote execution of concurrent applications from 
one workstation 
@ Electronic mail facility between stations for 
on-screen communication 


CALL THE MULTI-USER SPECIALISTS TODAY 
FOR FURTHER INFORMATION: 


MELBOURNE: (03) 699 8377 SYDNEY: (02) 922 3188 








A multi-station computer system has never been 
cheaper. The President 16-210 IBM PC compatible com- 
puter and President Planet terminal can be linked to 
create a powerful and exceptionally cost-efficient office 
system. 


The President system is built on a solid foundation. The 
P16-210 and Planet terminal are designed to be highly 
compatible with unmoditied IBM PC hardware and 
software. Not merely a lookalike, the P16-210 includes a 
variety of enhancements making it an attractive alterna- 


tive to the PC. The innovative Planet terminal PC Server 
enables users to substantially upgrade existing systems 
without making equally substantial investments. An 
advanced local area network built into the Planet 
terminal makes linking as many as 127 stations to a file 
serving PC both convenient and inexpensive. 


For more information on the President 16-210, 
President Planet terminal and related products, see us at 
Data 85 Show, Sydney, Centrepoint, Stands 202-203, 
22-25 May, 1985 or contact us directly. 














N.S.W. ACT. VICTORIA QUEENSLAND 

President Computers Pty. Lid. President Computers ACT President Computers Victoria President Computers Queensland 

100 George Si, Hornsby, 2077 Shop 2, Warramanga Centre Suite 1, 609 St. Kilda Road, 54 Robertson St, 

Ph. (02) 476 2700 Warramanga, 26 Melbourne, 3004 Fortitude Valley, 4006 

SOUTH AUSTRALIA Ph. (062) 88 2000 Ph. (03) 529 1788 Ph, (07) 52 3288 

Computer Marketing H.Q. NORTHERN TERRITORY WESTERN AUSTRALIA TASMANIA 

2/19 North Terrace, Hackney, 5069 Darwin Business Machines Micro EDP Northern Business Machines 

Ph, (08) 42 4933 47 Stuart Highway, Darwin, 5790 9a/ILeuraAve., Claremant, 6010 177 Brisbane St, Launceston, 7250 
Ph. {(0B9) BI 5908, (09) 3B4 57B7 Ph. (003) 37 8388 


P16-210 Features Summary: ¢Microprocessar: intel 8088, 4.77MHz eDisk Operating System: MS-DOS 2.11 eMemary: 512K RAM (expandable ta 704K) eExpansian Slals: Eight Disk 


Drives: Twa flappy, hard disk 
dar, convenient layout. 


Keyboard: Erganamic design, Eurapean versions apt. ¢ Display Adapter: Mono & colaur suppart @Parts: Parallel & serial ¢Miscellaneaus: Clock/calen- 


PLANET Terminal Features Summary: @Micrapracessar, Display Adapter. Keyboard: Same as P16-210 «Memory: 44BK RAM, 16K ROM eParts: Parallel & serial, apt. ¢ Expansian Box: Far 
add-ans, apt. ¢Netwark: 1.2mega bits/sec. transfer rate, CSMA/CD bus cannectian, twisted pair cable, file lock/unlack, security lagan, electranic mail, and mare @Monilar sold separately. 








Chances are when 
you get your new 
computer, there'll be 





something 
missing. 


It can take over six weeks for custom 
produced stationery to arrive. 










So you won't be able to compute on day one. 

Rediform instant computer stationery rm fedkA z, 
complements all of the popular business Se ae | 
accounting packages for micro’s, covering See ot Bite MAR: ree 
everything you’re likely to need from “pre-set” 223 E3Re1- [A Eta 
invoices, remittance advices and statements ae Se PAN Se 
to plain print out paper. Bee fA ee 

Rediform “pre-sets” have space for your As 
company name, address, phone number and (AM eee lage 
other necessary identification so they're Sis ea 
particularly suitable for the small computer user. poy Pog 
In the interim or long term. ee a 

And remember, don’t leave the computer a 
store without Rediform. ay pees 


a a 
ce mat ’ 

, Sia *.*, ue Foe a 

‘eae ee 


Then you can start on day one. 











Off-the-shelf _ 
Computer Stationery. 


For further information, 
including your nearest dealer, phone: 


(02) 212 1711 
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The Japanese Fifth Generation computer 
project aimed at stimulating the develop- 
ment of the next generation of intelligent 
and powerful computer systems, has laid 
great emphasis on the importance of 
Intelligent Knowledge-based Systems 
(IKBS). To many, the term simply means 
‘expert systems’, but the use of know- 
ledge in all kinds of intelligent programs 
has been a central theme in artificial 
intelligence (Al) for almost two 
decades. 


Historical domain 


Early in the history of Al, researchers 
attempted to build programs which 
could reason in general ways about pro- 
blems. They produced ‘problem solvers’ 
and ‘theorem provers’ which worked on 
arbitrary problems to find solutions; this 
work led to little real success but it did 
reveal an important principle. This was 
that, to reason intelligently about some 
aspect of the real world (a ‘domain ‘inthe 
jargon), a computer program needed to 
have access to a greal deal of knowledge 
about the world it was working in. 
Abstract theorem provers were fine for 
abstract domains (such as logic and 
mathematics) where the fundamental 
laws of the system (its axioms) can be 
stated. But in the world of people, 
objects and events where we don't know 
the axioms, the only way to encode the 
expected behaviour of the system is in 
large collections of facts, and of 
relationships between the facts which 
the program can then examine and 
use. 

The pattern for most modern AI pro- 
grams was set by Terry Winograd at the 
beginning of the 197Qs. He wrote a pro- 
gram that simulated a robot (called 
SHRDLU) which inhabited a world of 
simple blocks, boxes and pyramids. 
SHRDLU could be given commands in 
English to move the blocks about and 
could be asked to describe the current 
arrangement of the blocks, its own goals, 
and its reasons for having done some- 
thing. Its performance was very 
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Expert knowl 


Artificial intelligence programs need not present a daunting programming challenge — 
you can use simple algorithms to operate on knowledge representations. Graham Storrs explains 
intelligent knowledge-based systems in the light of their central role in Al. 


impressive and had been achieved by 
separating SHRDLU's knowledge about 
the ‘blocks world from its reasoning pro- 
cesses. With this arrangement SHRDLU 
appeared extremely clever even though 
its reasoning ability was rather limited. 
Almost all its apparent intelligence was 
coded in its knowledge of its domain; ask 
it about any other subject and it would 
fail dismally. 

Having realised that domain know- 
ledge is necessary for high performance, 
the emphasis in Al shifted away from 
creating general intelligence to finding 
ways of putting knowledge into pro- 
grams. Ways of representing the ideas 
and relationships we use to describe the 
real world were looked for so that they 
could be given to computers to reason 
out. There was also a need for program- 
ming languages with enough expressive 
power to tackle this formidable job. Lisp 
was one of the first languages to be 
adopted for this task, with Pop2 appear- 
ing about the same time (currently hav- 
ing a revival in the guise of Poplog) and 
Prolog following a few years later. 


Knowledge and 
networks 


The most popular of all knowledge rep- 
resentations has been the ‘semantic net. 
The basic idea is simple. Concepts 
(which roughly correspond to nouns In 
everyday use) are the ‘nodes in the net- 
work, and the links between nodes rep- 
resent relationships between concepts 





ge 


(we can think of these as verbs). One of 
the most important types of link is called 
the IS-A link and is used to categorise 
concepts thus: 


IS-A 
> bird 





parrot 
IS-A 
> fish 





trout 


We can add other IS-A links to create 
an hierarchy, like this: 


parrot 





and we can add other kinds of links to 
give properties to our concepts, as in 
Fig 1. 

Such a network would translate into 
some kind of data structure in a program- 
ming language. The exact structure Is 
not important — it could be Lisp lists or 
Prolog clauses; in Basic it might be 
arrays of strings or records in a file. For 
the network to have any meaningful 
interpretation (semantics) we must have 
a way of interpreting the different types 
of link in terms of operations in the pro- 
gramming language. To see how it 
works, think of what it means for a trout 


animal ---—-> ests 


1S =A: 7 
/ 
vs 


hae wings ¢€---bird 
mn 


IS-A / 
/ 
can talk <¢--- perrot 


\ IS-A 
x 


ss 


fish ===") can Swim 


\ IS-A 
\ 
trout ----) 18 edible 





Fig 1 





Australian Personal Computer Page 181 











to be a fish. We would expect, for exam- 
ple, that trout would have any properties 
that fish (as a group) have. That is, trout 
should inherit the properties of fish. Yet 
just saying a trout IS-A fish does not 
accomplish this. We need a piece of code 
which takes the properties of fish and 
attaches them to trout. More generally, 
the routine should attach to any par- 
ticular Concept all the properties of all the 
concepts above it. Trout should get the 
‘can swim’ property from fish and the 
‘eats’ property from animal (but nothing 
from bird or parrot). 


Basic intelligence 


In Fig 2, | have represented this network 
as a set of arrays in Basic. There is an 
array (OBJECT$(i)) to hold the names of 
our concepts, and two other arrays 
(PROPERTIESS(i) and ISA$(i)) to hold a 
property name for each object and to 
point to the name of the type of object 
that it is. (Note that ‘animal’ IS-A ‘top- 
node; this ts for the benefit of programs 
using the network as we will see.) 

In Fig 3 there are some simple 
routines, written in Basic, to operate 
on the network. The — function 
FNOBJNUM(O$) returns the array index 
of the object called O$; the procedure 
PROCPRINTPROPS(QO} prints the pro- 
perty associated with the object indexed 
by O and then works its way up the IS-A 
hierarchy, recursively, printing the pro- 
perties of all the objects it finds. 

The thing to note about these pro- 
cedures 1s that they do very simple 
things — they find an index or search a 
tree. It is from such simple routines for 
graph searching and list processing that 
Al programs are built. No-one would 
suggest that a tree searching routine is 
‘intelligent. Rather, its what such 
routines can do when they operate on a 
suitable knowledge representation that 
makes us think they are clever in some 
way. 

This is not the most efficient 
implementation of a semantic network: it 
was mainly designed to be easy to 
understand. It is also rather limited tn 
that each object can only have one pro- 
perty, inheritance can only be from a 
single parent node, and so on, yet It is a 
surprisingly powerful representation. 
You might like to consider ways of 
extending it, enabling it to ‘learn’ new 
concepts, say, or of using it in teaching 
programs or diagnostic systems. 

Semantic nets first appeared in 
language understanding programs inthe 
late Sixties. Since then their widespread 
use has led to increasing sophistication 
and considerable effort to tle down their 
formal properties. In particular, ideas 
such as strictly limiting the types of links 
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REM @*@ eome dats for s semantic net in BASIC x 


MUMOBIS=5:REM 
REM 
OBJ$(1)=*aniaal* 
O0BI$ (2) =*bird’ 
OBIJ$(3)=«*fish* 
OBIS (4) =* parrot" 
OBIJ$ (3) =*trout* 
REM 


PROPS (1) eats" 


PROP$ (2) =°has wings’ 
PROPS$(3)=*can swim" 
PROPE(4)@* can talk® 
PROP$(3)="is edible* 
REM finally, 
ISAB(1)=* topnode’® :REM 
ISA$(2)=#*aninal' 

ISA$ (3) =" srnimel’ 
ISA6 (4) =* bird’ 
ISAB(5) “Ff ish’ 


next the properties ., 


the IS-A tree 





the number of objects bnown sbout 
first the object names 


7 #6 


the 


*root’ of the tree 


Fig 2 A representation in Basic of a semantic net 


and nodes allowed and of partitioning off 
sections of a net to represent notions 
such as context or scope, have been 
incorporated in the past 10 years. 


Expectations 


The demands of writing programs to 
understand natural language have been 
a constant spur to the development of 
knowledge representations. In the 
1970s, Marvin Minsky suggested a 
scheme based on ‘frames. A frame Is 
meant to model the idea that when we 
think of a concept, we expect that certain 
other pieces of knowledge will be avail- 
able. If we were about to walk into a room 


and someone told us it was a bedroom, 
we would expect to find a bed, walls, a 
window, wardrobe, and so on, inside. 
That is, we have a frame for a bedroom 
which has a number of ‘slots’ in it, each 
slot being for a particular piece of infor- 
mation we are expecting. When we open 
the door and see the room, these slots 
are filled by the particular bed, window, 
and so on, that we see. 

Frames have the useful property of 
allowing defaults. If some of our informa- 
tion 1s missing (for example, we did not 
notice what kind of wardrobe was !n the 
room), the appropriate slot can be tem- 
porarily filled by a default value. Modern 
frame-based systems also allow pro- 


REM KF @ routine to print the properties 


REM &R of an object 
PRINT 


PRINT‘Enter the reme of ar object for which’ 
PRINT" you would like to see the properties °; 


INPUT ONAMES 


OBJID=FNOBINUM(ONAMES) :REM find erray index of 


PRINT 
IF OBJID#=@ 


neased object 


THEN PRINT" That object is not known’: 


GOTO 1118 
PRINT’ The properties of 


"Ss ONAMES: ° 


are ° 


PROCPRINTPROPS(OBJID) :REM print the properties of 


END 


the indexed object and 
its ancestors 


REM &R to find the array index of an object uF 


DEF FNOBJID (OBS) 

FOUND=@ 

FOR INDEX=1 TO NUMOBIS 
IF OBt=OBI$ (INDEX) 


THEN FOUND#INDEXs INDEX®N 


NEXT INDEX 
*=FOUND;REM 


the function returns its result 


im the variable FOUND 
REM &@@ to print the properties of an object 8s 


DEF PROCPRINTPROPS (OB) 
PRINT TAB(1S) PROPS(OB) 
IF ISA#(OB)¢( )*°topnode’ 


THEN OB=F NOBINUM (ISAS (OB) > : 


PROCPRINTPROPS (OB) 


ENDPROC 





Fig 3 Some routines in Basic to operate on the network in Fig 1 
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APPLE /le EXTENDED 80 COLUMN CARD 


Expand the capabilities of your Apple ile by adding 80 columns of text and 64,000 extra bytes of memory. The 
Auto ice Extended 80 Column Card is 100% compatible with Apple's extended 80 column card but is less 
than half the price. 

The benefits of an extended 80 column card are many. Not only does the 80 columns of text enhance your 
word processors and spreadsheets capabilities, but the extra 64k of memory doubles your Apple Ile’s storage 
capabilities. it will also double your graphic resolution from 280 by 192 pixels in 6 colours to 560 by 192 pixels 
in 16 colours. 

Because the Auto Ice Extended 80 column card is 100% Apple compatible you can use all software that takes 
advantage of the extra memory. Some of the more popular programs to use the extra 64k and double hires 
graphics are — Bank Street Writer, Zardax, Visicalc, Appleworks, ProDOS, Logo, Master Type, Beagle 
Graphics, Dazzle Draw ePlot, HGR6, Zaxxon, DiskQuick, Merlin assembler, and the list goes on... 


ALL FOR JUST $195 (incl. Tax) 


Autumn Computer | 
" 

FREE:: Reference Catalogue 
AVAILABLE NOW! 


DISKS $2 


| Top-quality 54" s.s. d.d. 5 year warranty disks 
| from Control Data or Verbatim (specify which 
| yourequire when ordering). These are the same 
disks you pay $60 a box for! 

| We are selling these disks in quantities in the 
hundreds of thousands hence the ridiculously 
low price of $20 per pack of 10 and $22 per 
plastic box of 10. Add $2 per pack delivery (Max 
del charge of $5). 


» ___ BANKCARD 


2 008 025229 ) ENQUIRIES (049) 26 4122 
ORDERLINE 40 Laman St., NEWCASTLE, NSW 2300 


SOMICRO-EDUCATIONAL 
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cedures to be attached to slots so that 
different kinds of information will be 
expected according to what the pro- 
cedure does. 

In other attempts to bring expec- 
tations into the representation, ideas 
such as ‘scripts’ and ‘plans’ were 
introduced. These are meant to describe 
situations, such as dining inarestaurant, 
where the participants and the events are 
so stereotyped that they can be expected 
to appear every time these situations are 
encountered. Thus, in a restaurant, you 
would expect diners, waiters, tables, 
chairs and menus. The waiter would 
serve the diners, the diners would have 
conversations across the tables, eat 
food, drink wine, and so on. What is 
more, the events in a script will unfold tn 
a well-defined sequence. 
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as predicate logic. This comes at a time 
when logic programming (using a 
language based on predicate logic, such 
as Prolog) is becoming very popular. 

In logic programming, it is simple to 
encode knowledge as either simple facts 
as in 
happy(John) 
or 
loves(Mary,John) 
which we can take to mean ‘John is 
happy’ and ‘Mary loves John’, or as ‘if — 
then’ rules which relate facts together, 
such as 
happy (John):-loves(Mary,John) 
where ‘:-’ can be read as ‘if’, giving us 
‘John is happy if Mary loves John’. 

Facts and rules in this form have a 
natural appeal, and form the basis of 
another knowledge _ representation 





‘SHRDLU appeared extremely clever even though 
its reasoning ability was rather limited... ask 
it about any other subject and it would fail dismally.’ 





scripts have been represented as a 
special kind of semantic net called ‘con- 
ceptual dependency nets. The important 
thing about these is that they are based 
on the idea that there are only a very few 
‘primitives’ in the language of knowledge 
with which all knowledge can be des- 
cribed. The primitive INGEST, for exam- 
ple, is the basis of all processes where 
something passes from outside to inside 
of something else (like eating, or putting 
a tape in a cassette player). In many ways 
this is similar to the idea of case struc- 
tures where verbs have a number of 
cases (rather like slots in frames) which 
must be filled with the appropriate 
nouns. A verb like ‘hit’ might have cases 
for an actor (the thing that does the hit- 
ting), an object (the thing that gets hit) 
and an instrument (which is used for the 
hitting). If the actor, object and instru- 
ment cases for hit are filled with ‘man’, 
‘nail’ and ‘hammer’ respectively, we get 
an idea like ‘the man hit the nail with a 
hammer’. 


Logic and expert 
systems 


Recently there have been several 
attempts to show that the various rep- 
resentation techniques are formally cor- 
rect and complete. It is tmportant to 
show this because we need to be able to 
trust the inferences that programs make 
from such structures as semantic nets. 
Unfortunately, this is proving very dif- 
ficult and some researchers argue that, 
to be safe, we should stick to systems 
which we know are formally sound, such 
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technique called a ‘production system’. A 
production is a rule which says that if a 
certain condition is true, then perform a 
particular action (which might be to 
make some consequence true). Expert 
systems such as Mycin and Prospector 
use this type of representation and it has 


more easily than a more general-purpose 
language would. 

The various expert system ‘shells’ 
(expert systems with no rules in them, 
just the inference engine and a rule 
editor) such as EMYCIN and OPS-5 must 
also be considered as knowledge rep- 
resentation languages. Shells like these 
are now available for the larger micros in 
the form of APES (a Prolog-based expert 
system shell from Logic Based Systems 
Ltd) and a Mycin-like shell called 
MicroExpert (which has been available 
for the Apple and other micros for some 
years now). 


Conclusion 


Once it is known that Al programs use 
simple searching algorithms to operate 
on knowledge representations, the mys- 
tique disappears and people tend to see 
artificial intelligence as something of a 
con. A recent attack on expert systems 
likened them to a man in a room taking in 
symbols he did not understand, 
manipulating them according to rules he 
had been told by others, and passing out 
answers which made no sense to him. 
The criticism is fair but it misses the 
point that, whether the man (or the com- 
puter) understands what he is doing or 
not, the system as a whole is 
behaving intelligently. 


‘Once it is known that Al programs use simple 
searching algorithms to operate on knowledge 
representations, the mystique disappears 
and people tend to see artificial intelligence 
as something of a con.’ 





proved to be a very powerful one in that it 
can capture the knowledge of a human 
expert (in a small domain) very concisely, 
and in a way that allows rapid computa- 
tion of inferences. The rules naturally 
form tree structures (since they each call 
upon rules lower down for Justification of 
their condition part) and simple tree 
searching routines can then follow the 
paths of inferences through the rules. 
These routines are often referred to as 
the system's ‘inference engine’ for this 
reason. 


Languages 


These days, the Al programmer has a 
number of languages at his disposal 
specially designed for representing 
knowledge. Some of the more popular 
are KRL, KL-ONE (pronounced ‘clone’, 
KIPS and SRL. Each is based on a par- 
ticular representation technique (Sseman- 
tic nets or frames) and allows the 
programmer to set up a knowledge base 


What is more, the separation of know- 
ledge representation and_ inference 


mechanism is thought, by psychologists, 
to be part of the basic organisation of the 
human mind. 
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DON’T CHUCK AWAY YOUR PRINTER — JUST CHANGE YOUR CARD — 


Plugging the NICEPRINT printer card into your Apple J [+ 

or J[e or compatible produces brilliant near letter quality | 
results from your present printer. You can also choose from five | 
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With a touch of your finger, 
the EASY PAD tablet takes 
control of your computer, 
more versatile than any joy- 
stick, and easier than a 
keyboard. 

The EASY PAD tablet is com- 
patible with most popular 
game software. Depending 
on the applications program 
you are using, the EASY PAD 
tablet can be used to make 
menu selections, move game 
players, make musical notes, 
draw computer graphics and 
much more. EASY PAD 
makes computing more fun 
than before. 
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_ Holds 8 Disks 


| 120 CPS 





Switch Selectable front panel — = ——S 
Fast 120 cps for drafts. Quality for final copy. — oe 
Italics, superscript/subscript, graphics, 1k 
buffer, 5, 6, 8.5, 10, 12, 17 CPI. Definable 
characters. Special long life ribbon (3 million 
characters rating) 


A brilliant new technology creating a fabulous * Max speed 165 CaDs — 
new printer. —% Superb “Near letter 


quality mode’ 

















| —-s % Sound proofed! You 
f O e a . 
Mode 2 Near letter quality can USE lt IM a busy 
Mode 3 Proportional office or in the middle 
of the night! | 
The quick and the 























* iz K buffer | quiet one! = FREIGHT $10.00 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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TOP GEAR — BOTTOM PRICES 





DOT MATRIX PRINTERS 


9.5” printers 
CPA-80 


C2Db-6u 


PX-120 
Logitek 5002 
POG) 2 

BNR mao 1 


15”’ printers 
FT 7000 


DAISY WHEELS 
JUKI 6100 


SP2000 
SANYO WD1000 
UCHIDA DWX305 


MISCELLANEOUS 
Disk mailers 
Printer/computer stands 


Computer stand/ 
inc drawer for keyboard 


Disk cleaning kits 
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OUR PRICE 
INCLUDING 
SALES TAX 


100 CPS, friction/tractor, graphics, tear $375 
bar, top mounted dip switches to set up 

italics, emphasized etc in hardware as 

well as software 


130 CPS, friction/tractor, features as $395 
above except for improved print head, 

IBM graphics in ROM, 2k buffer. Dip 

switch effects altered. 


Same printer, different label. S460 
120cps, friction/tractor, longlife ribbon, 

exceptional paper handling, 1k buffer, 
downloadable character set, IBM PC 

graphics, near letter quality and propor- 

tional modes selectable from top 

switches. 


140 cps, whisper quiet, brilliant near letter $750 
quality and proportional, 2k buffer. Best 

value on the ,market for wide dot matrix 

printers 


18cps, 13” paper, diablo wheels, parallel S850 
port, IBM ribbons, 2k buffer 


15CPS, 13” paper, diablo wheels, 5600 
parallel 
port, 2k buffer. 


Holds 4 disks in slim safety 


Buff coloured, coated steel. 
DESIGNED FOR 15” PRINTERS 


Buff coloured, ergonomically designed 


Special low price offer. Application disk 
cleaning solution for 15 applications. 


<F-lem-TelUh gs mo fey:y er 
cere] -7-V-)-1), Bem eot: 
Telephone: (03) 555 9844 











COMMUNICATIONS 





On the air 





The idea of mobile phones communicating through cellular radio raises tantalising possibilities, 
but what effect will it have on data transmission? Adrian Morant examines the problems and capabilities. 


So far, radio telephones have been an 
expensive gimmick, but cellular radio 
promises to change them into real busi- 
ness tools with a seemingly obvious 
potential for data transmission. But 
although cellular radio hit a burst of 
publicity earlier this year, it waS never 
made clear what this latest example of 
digital technology meant for data 
transmission. An understanding of the 
technology tnvolved helps explain this 
reticence. 

Telecom already operates a ‘first 
generation cellular system covering the 
mainiand capital cities plus the Gold 
Coast. As this is a large cell system, its 
capacity is limited to 6000 sub- 
scribers. 

In December 1986 a new, high 
capacity system will be introduced in 
Sydney. Telecom has identified the top 
50 markets for such a service, and 
expects to cover half of them by the end 
of 1988. 

Over the longer term, Telecom expects 
around 150,000 subscribers in 10 
years; naturally this will depend on the 
price of the mobile units. Current 
estimates suggest $2,000-$2,500 (at 
todays prices) would be about right. 
While Telecom will be providing the net- 
work, subscribers will be able to buy 
their units elsewhere, in the same way as 
we now purchase ordinary telephones. 


What is it? 


Cellular radio is so called because the 
service area Is divided up into a series of 
small cells, each of which is served by its 
own base station. Each one has a 
relatively low power transmitter, com- 
pared with the high power transmitter 
that is needed for each of the com- 
paratively small number of base stations 
used In conventional radiotelephone sys- 
tems. The size of these cells ranges from 
about 4km in cities to 30km in the coun- 
try. The size of cell will be dictated by the 
anticipated number of users and the 
necessity of providing overall good pro- 
pagation characteristics. 

The advantage of this system is that 


the radio channels used in one cell can be 
re-used, with appropriate precautions 
such as not using them in adjoining cells, 
time and time again across the country 
without interference. Thus, the limited 
number of radio channels available can 
be put to better use than is done in exist- 
ing systems; the outcome being that the 
cellular networks will be able to support 
hundreds of thousands of subscribers 
compared with the 60Q0 on the present 
system. Consequently, it will be possible 
to set prices in anticipation of the large 
number of subscribers who will be 
forthcoming and which will enable 
economies of scale to be achieved. 


Adopted system 


The system adopted is known as AMPS 
{advanced mobile phone service) and is 
already in operation in some parts of the 
US. 666 channels in the 800MHz band 
have been allocated for cellular radio. The 
bulk of these channels is available for 
speech, but a small number is reserved 
for control functions. 

The boundaries of a cell are not lines 
that can be readily drawn on a map: they 
just indicate the area over which recep- 
tion from one base station is better than 
from the next. Consequently, while a set 
is Switched on it monitors and compares 
Signals from the surrounding base 
Stations so that, when it is required for a 
phone call, it knows which is the appro- 
priate one to use; this is not necessarily 
the nearest one, as it is rare for the radio 
waves to travel directly by line-of-sight 
between the base station and the mobile, 
and vice versa. In general, there are mul- 
tiple reflections off buildings and other 
vehicles so that the propagation predic- 
tions are not always borne out in prac- 
tice. In fact, as cellular operates at 
SOOMHz it is possible that conditions 
could vary with a physical movement of 
just a few centimetres. In addition to the 
mobile’s antenna, on a hand-held port- 
able or mounted on a moving vehicle in 
the case of a car set, the changing posi- 
tion of other vehicles could produce a 
noticeable effect. 


When a mobile is switched on it scans 
all the control channel frequencies, but it 
will find only two or three of them and 
lock onto the strongest one. Then, when 
it detects an ‘idle’ condition which says 
that the appropriate reverse direction 
control channel is free, it will transmit its 
full registration particulars. These 
include its mobile identification number 
(MIN), its serial number, class (that ts, 
whether it’s a hand-portable and what its 
power output is), and its home identifica- 
tion (the number of the control centre 
where it is registered and where tts Dill- 
ing details are held). This enables the 
system to keep a record of the mobile’s 
current location ~- information that will 
be needed when it is necessary to direct 
a call to that mobile. 


Initiating calls 


Prior to initiating a call from a mobile, the 
number is keyed in. Then, when the 
SEND button is pressed in order to 
initiate a call from a mobile, the mobile 
selects the base station with the best 
signal from those that are in the vicinity. 
Having done so, it sends, on a control 
channel, the telephone number that was 
previously keyed in, together with its 
own identity. (Here, it should be noted 
that the full number, complete with its 
area code, must be used.) 

The base station then designates the 
channel to be used for the subsequent 
conversation, sets its status to busy, and 
forwards the telephone number to the 
control centre (variously called ‘mobile 
Switching centre’ or ‘electronic mobile 
digital exchange) which, in turn, sends it 
to the PSTN (public switched telephone 
network) so that the call can be 
connected. 

Similarly, when calling a mobile froma 
fixed telephone, the subscriber dials the 
access code for the network followed by 
the required mobile identity number. At 
the control centre, a look-up tabie is 
referred to in order to find the nearest 
base station to that mobile; the control 
centre then requests two or three base 
Stations in that vicinity to page that 
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\ EXISTING 
TELEPHONE 
WETWORK" 


RADIO 
\ PHONE , 


mobile. The mobile replies to the one 
with the best signal, and a handshake be- 
tween the base station and the control 
centre designates the channel that will 


Page 190 Australian Personal Computer 


PORTABLE ; 


OTT TUTE 


subsequently be used for the call. The 
alert/ringing tone ts applied over the 
voice channel, and speech can com- 
mMence as soon as the called party in the 















mobile takes the call. 

As amobile moves it must be ‘handed- 
off’ from cell to cell. This means that as 
the radio signal! strength falls, the control 





Take advantage of the 


18% investment allowance | 
Bayside are offering the following | 
system to suit specific needs: 











NE C has released 


the e.1.f letter-quality 3 | 
printer and the colour dot Pek — LAK aot Hesee® yet - 




















. * ‘ 1 * 70% {Ob 
matrix printer series. CA RB BE ote cl 
- 3B an cane oe 
ST POleG os 
ares \ Ce 
: : * 4S oo 
= ee ee eee ee ee ee eee ee ee ee eee ee ee ee ee ee ee \ pute iw 
b . % 
j (1) Please send me information about other NEC systems. = “4 oe pore! ¥ ve sae v° 
i (1) Please find enclosed $500 cheque/money order as deposit on [ ik nse sie 7 ack 
1 WORDPRO ONE SKS alk oY es 
| | ACCOUNT MANAGER ware lg 9, I (ne 
| A CADSTATION | x * x PRE cratieroder™ 
| NAME [ so WAS Poa 10 By 
| COMPANY , | pare 
| a S Dyes 
ADDRESS | yo 
| ss 
[ PHONE | 





SE a a a 


tiptoe es ff r 
BAYSIDE COMPUTER SYSTEMS 4 TT 


SUITE 1, CNR. SKYE RD. & FARRELL ST. FRANKSTON TEL. 781 4011 
ADVANCED PERSONAL COMPUTER Wl 
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AUSTRALIA Postal Address:- P.O. BOX 647, FRANKSTON 3199 


(SWITCH ON. > 


to the information revolution. Using data services like VIATEL, AUSTRALIAN . 
BEGINNING, BERT, you can access the stockmarket, directories (eg yellow pages), 
games, news, storage (megabytes of memory) and you can do electronic shopping, 
banking, telexing and communications. All you need is a modem for your computer. 


: See us for Spectrum, GL, IBM, Commodore 64, Apple 





















we O 
Siraar zx spectrum trates : | 
_ 6/177 Toorak Road, South Yarra 3142. (03) 241 3031 
GREAT BRITAIN = Mail Order/Cheque or any credit card. | 
BIGGEST SELLING a Please send me 
MICROCOMPUTER a ee rH your BBC cafsiogve ase "Eh yadhelectemnemeliiee. | il 
] 28K ] 995 00 ye : 0 your QL catalogue O modem information 
16K: :: 149.00 Sylmen , 
eae is is! i er 
48k °° 199.00 4h aie tea. a | 
. Add $8.50 P&P Hiware or $2.50 S/ware: Sista 
SPECTRUM PLUS ~~, | vd $ | 
@ 64K : ) | Name 3... epee eae aa | 
@ SIX free Programs :  » le Signal ptatietia. nes : ——_ | 
Bankcard No................ Exp. Date o.oo. 7 


$100 TRADE-IN OFFER 


FOR YOUR OLD CALCULATOR, COMPUTER, VIDEO GAME OR TYPEWRITER 


WHEN YOU BUY A COMMODORE 64, 
FAMILY PACK OR SX-64 FROM HIGH TECH 
OFFER ENDS 30TH JUNE 1985 


64 TALK — THE NEW VIATEL AND TERMINAL SOFTWARE PACKAGE ON 
CARTRIDGE IS HERE! 


COME IN NOW FOR A DEMO — 40 & 80 COLUMN MODES, DOWNLOAD 
SOFTWARE, HI-RES PRINTOUTS AND MUCH, MUCH, MORE! 


MT MEM te)- Weve) | le)>le)-) = 


Free Catalogue Available — Mail Orders Welcome: Send to P.O. Box 3, Brighton North 3186 





HIGH TECHNOLOGY comeuter 





290 Bay Street, Brighton. 3186 Phone: 596 6211 2" STEMS PTY. LTD. 
87 Swan Street, Richmond. 3121 Phone: 429 1966 
ELECTRONIC DATABASE/SHOPPING (03) 596 2340 

VICTORIAN EDUCATION DEPARTMENT APPROVED SUPPLIER 
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A range of companies is expected 
equipment 


centre will switch that conversation over 
to a free channel on an adjoining base 
Station. As previously stated, the control 
channels are monitored to see which is 
the best base station for the mobile to 
communicate with. Consequently, when 
it is detected that it would be best to 
change base station, and thus channel, 
the control centre makes the necessary 
preparations. Once this is done, it uses 
the voice channel to send a retune com- 
mand to the mobile. The mobile acknow- 
ledges this by sending a signalling tone; 
it switches off its transmitter, and 
retunes to the new channel before 
switching back on again to allow the call 
to resume. This hand-off takes about 
300 milliseconds and can occur up to 
five times per minute, so even though 
the quality of the speech obtained via 
cellular radio is appreciably better than 
that normally received via the existing 
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fo produce and market the in-car 


radiotelephones, there are problems in 
respect of data transmission. 


Data transmission 


It can be seen that data transmission via 
cellular radio cannot be better than a 
dialled-up call via the PSTN. This ts 
because the PSTN forms part of the con- 
nection used for cellular radio so that, no 
matter how good the radio path 1s, the 
telephone portion is still in circuit. 

As the data will have to be sent via a 
combined PSTN and radio path, it ts 
necessary to cater for the vagaries of 
both media. While the performance of 
the former ts well known, the words of 
Richard Jarvis, technical director of Racal 
Vodata Ltd (Racal operates one of the 
two cellular networks in the UK), at a 
recent conference on Cellular Radio pro- 
vide a good summary: 


A good way of understanding the 
characteristics of a cellular radio channel 
from a non-voice viewpoint is that it is 
either very good or very bad with little in 
between. Outside the period of Rayleigh 
fading and when there are no hands-off 
or ‘blank and burst’ signalling, the chan- 
nel is better than a typical telephone 
channel. Otherwise the channel is so bad 
that no transmission is possible at all.’ 

The ‘blank and burst’ signalling 
referred to here is similar in effect to 
hand-off. ltcan occur at any time during a 
call when, for example, the base station 
wishes to instruct a mobile to reduce tts 
power output. 

While specialised, and expensive, 
modems have been used for data 
transmission via radio in the past, it ts 
logical to consider the use of the CCITT V 
series modems because part of the path 
is via the PSTN. To date, V21 (30 Obits/ 
sec) and V23 (1200/75) have been 
most commonly used. However, V22 
and V22bis (1200 and 2400bits/sec 
respectively) are becoming popular 
because of their full-duplex capability. 

In view of the variable quality of the 
path, it is necessary to carry out more 
advanced forms of error detection and 
correction procedures than parity check- 
ing. In data transmission where there isa 
high probability that line quality will be 
good, it is normal to use block mode pro- 
tocols such an Bisync (binary syn- 
chronous) and SDLC (synchronous data 
link control) which use some form (such 
as block check character or cyclic redun- 
dancy check) for checking the integrity of 
a block. The result of an error being 
detected is that an automatic repeat 
request (ARQ) is generated and returned 
to the sender. 

This 1s probably going to be inade- 
quate for cellular radio because, as the 
block error rate increased, the number of 
repeat requests would rapidly rise and, 
before long, the system would crash. It 
can be avoided by the expedient of still 
using the same V series modems but 
using forward error correction protocols. 
These involve the provision of redun- 
dancy within the transmitted data so 
that, on receipt, it is possible to detect 
and correct at the receiving end an 
appreciable number of errors in 
transmission. 

This would reduce repeat requests to 
an acceptable level. In addition, if 
transmission is carried out at 1200bits/ 
sec or above, the effective data 
throughout should not be less than 
300bits/sec and thus provide an effec- 
tive means of data communciation via 
cellular radio. 


END 
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Top Fifteen! 
TOP-OF-THE-CHART 


COMPUTER SOFTWARE 





Multi Link Network 
for the Commodore 64 


IS BIG BROTHER 
WATCHING YOUR CLASS? 


In 1984 over 50 schools in Australia installed the MULTI 
jo H IT PARA LD E eel | LINK network system for the Commodore 64. 
. eS ial ‘ — Even though this is 1985 are you gcing to be one of the 
SOFTAID SPECTRUM $22.00 hundreds of schools who will install a MULTI LINK 
CBM 64 $22.00 network and discover the advantages of watching over 
your students? Just like BIG BROTHER! 
STARION SPECTRUM $25.00 What does the MULTI LINK network for the Commodore 
WORLD SERIES BASEBALL SPECTRUM $22.00 64 offer? me 
° Up to 48 computers in a single network. 
CONAN THE BARBARIAN (D)CBM 64 $39.95 e Fast downloading of software. 
e Master terminal, where the teacher (BIG BROTHER) can 
GYRON SPECTRUM $29.00 Bioline cise, 
GREMLINS SPECTRUM $35.00 e Password protection. 
CBM 64 $32.00 ¢ Communication between satellites. 
e Uses IEEE or Serial peripherals. 
DAMBUSTERS CBM 64 $29.00 e Automatic er) alle more than one satellite accesses 
a printer or disk drive. 
MINDEN SPECTRUM $29.00 Contact Australian distributor. 
EMERALD ISLE SPECTRUM $22.50 — CYBEX COMPUTING 
CBM 64 $22.50 Pav: ave 121 Tynte Street, North Adelaide, SA 5006. 
RAID OVER MOSCOW SPECTRUM $25.00 = aie (08) 267 5855 








MURDER ON THE A 


4a EG 2 BB GEO Boe 











Vic. (03) 857 8026. NSW (02) 235 2455, (02) 337 4207 
ZINDERNEUF CBM 64 $32.00 Qld (07) 397 0888, (07) 261 2757, 72 3793. 
JONAH BARRINGTON’S WA (09) 381 2988. ACT (062) 80 6877. SA (08) 267 5855. 
SQUASH CBM 64 $27.00 NT (089) 52 5933. NZ (09) 410 9182. 
SPELUNKER CBM 64 $29.00 es 
* MURDER ON THE | 
WATERFRONT CBM 64 $39.95 i AWS We ath e r 
* SKULL ISLAND CBM 64 $39.95 et | 
* Talkies = Programmed with Aussie Speech Stati on 
AMSTRAD Monitor the weather with your 
: a 4. 
a Ghostbusters 35.00 Millionaire 22.90 Commodore 6 
2] Fighter Pilot 22.00 [2] dey sali 49 95 Using Vaisala technology to measure air 
Tankbusters 25.00 Dien pressure, temperature and humidity. Your 
om me ieeiate e900 Commodore 64 will record, analyse, graph 
o [) World Cup 27.00 and printout your data. 
sorcery 24.95 [12] Artist 29.00 Excellent for the classroom or home. 
Defend or Die 22.00 [3] Pinball Wizard 27.00 $1 99 eX t ax 
ea Ne reat sie 20.00 Confuzion 22.50 1 








Dealer enquiries welcome. 
Mail order from sole Australian distributor. 


CYBEX 
COMPUTING 


Write for BBC or QL Software Catalogues 





P.O. Box 6205, St Kilda Rd., Central Melbourne Vic. 3004. 
MAIL ORDER — FREE POSTAGE! 


[lesc DCLJcemes OC spectrum LC] amstrapd 
PLEASE SEND ME: q mwas mawr 171 Tynte Street 
ae... .o ‘COMPUT C= 


a North Adelaide 
South Australia 5006 
(08) 26/7 5855 


HI 


aanxcanv No LIT ILLICIT TILT 1) 


PAYMENT ENCLOSED 

L] CHEQUE 

{ MONEY ORDER 
CREDIT CARD NO 


NAME 
ADDRESS 
P/CODE 


Page 194 Australian Personal Computer 








__ NETWORK NEWS _ 





CBBS? Yes! 





CBBS explained and new bulletin boards introduced, courtesy of Peter Tootill and Steve Withers. 


CBBS systems have the problem that 
there is a certain amount of variation be- 
tween systems. The main CBBS function 
menu (Fig 1) 1s more or less standard, 
but does vary in that not all systems 
implement every possible feature. For 
example, the B command on the stan- 
dard CBBS menu alters baud rate, but 
few Australian systems have this facility. 
Fig 2 lists the commands in full. Only one 
of these commands leads to a sub-menu, 
and that is M for ‘modem’ (the file 
transfer section — see Fig 3}. You will 
also find a sub-menu in the message 
entry mode, after you have entered the 
message. 

Some CBBS systems are introducing 
menus as found on some other types of 
system. These menus are uSually parts 
of the main function menu (Fig 1) broken 
into groups: for example, ‘utilities’ could 
include the C, D, N, P, V, and X functions 
(see Fig 2 for more details). The message 
entry and modem submenus are much 
the same as standard CBBS systems, but 
with the commands in full instead of just 
initial letters. When you become accus- 
tomed to the system, you can choose the 
expert mode (key ‘X’) and just the func- 
tion summaries, as in a standard CBBS 
system, will be provided. You can escape 
the submenus by hitting CARRIAGE 
RETURN. 

Entering messages manually while 
online is a similar process to other BBSs. 
Therets normaily no provision for private 
messages (electronic mail}, messages 
prepared offline can only be uploaded to 
CBBS systems one line at a time which 
can be aproblem if your software doesnt 
allow you to send prepared messages in 
this way. You can usually get around it by 
putting half-a-dozen or so spaces at the 
start of each line, which gives the BBS 
time to process each line while the 
spaces are being sent, and you shouldnt 
lose any message content. 

The message editor on CBBS Is very 
flexible. It gives you the option of retyp- 
ing the line or replacing a portion of it. If 
finger trouble or line noise meant that 
‘Frod’ appeared in your message when it 
should have been ‘Fred’, then R/Frod/ 
Fred should do the trick. 

CBBS has keyword searching facilities 
which enable searches through 









messages for particular items of interest. 
As an example, ‘35,BBS & software’ 
would start at message number 35 and 
search for messages containing the 
words ‘BBS’ and ‘software’. All CBBSs 
allow you to search the subject, to and 
from fields, and some will even search 
through the full message text. 

CBBS also have a number of built-in 
commands such as NEWS, CHAT, 
MINE, and HELP. The first is obvious, the 
second pages the sysop to chat to you via 


the keyboard, and the third checks for 


messages to you. The help system is 
easy to use — you just type ‘help’ 
followed by the function you need help 
on: for example, typing ‘help messages’ 
could give you information on entering 
messages. 

There are other keywords, but there Is 
some variation here between CBBS 
systems. 

Some CBBSs support file transfer 
using modem protocols. The commands 
are in the modem sub-menu, and are ’S 
for send a file to you, and ‘R for receive a 


Function: /, A,B, C, D, E, F, G, H, K, M, N, O, P,Q, R, S, T, U, V, W, X, # 
Please select option: 


(or 7 if not known) 7??? 


Fig 1 The main CBBS function menu 


| (/) Quick logoff 


(Ajiter baud rate 

(B)ulletins 

(C)ase change 

(D)uplex, echo on/off 

(E)nter a message 
(F)irst-time user information 
(Goodbye. Leave system 
(H)elp 

(K)ill/erase messages 
(Mjodem section 

{N)ull selection 

(O)ne-line summary of messages 
(P)rompt bell on/off 

(Q)uick summary of messages 
(R)ead messages 
(S)ummarise messages 
(T)ime and date 

(U)sers’ flags 

(V)ideo backspace 
(Wieicome 

(X)pert user mode 

(#) Show caller number 


Fig 2 Full list of CBBS commands 





A = Access to another software area 
D = Display files available 
M = Messages for this section 


R = Receive File from you * Xmodem protocol 
S = Send file to you * Xmodem protocol 
T = Type a file (use if you don’t have Xmodem) 


Fig 3 Available modem functions 





file from you. Text files can be down- 
loaded in standard ASCII mode (but 
without buffer control codes.} Upload ts 
only possible by using Xmodem 
protocols. 


Online drinks 


The Americans have a new line in 
intelligent’ vending machines, which 
apparently phone the depot when they 
are getting low and request more stocks. 
Two of these clever machines in Omaha 
caused a bit of a stir by repeatedly diall- 
ing the depot on a Sunday — alert 
telephone operators thought that it was 
burglars. Obviously there are intelligent 
vending machines and not-so-intelligent 
vending machines. 


New Modem 


We recently had the opportunity to try 
out a new modem. produced in 
Melbourne by Deiphic Digital. As we 


have come to expect, it is a multi- 
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St | Printers from 











Don’t ignore these 





High-performance, Low-cost 


/ Peripherals! 


3 


NY 








® Dot matrix 

@ 100 C.P.S. 

@ 80 columns 

® interfaces 
standard Centronics or 
optional RS232 


$325 inc. s/tax (Centronics) J 


iy J 





@ Dot matrix 

e 180 C.P.S. 

@ Full graphics 

e 7 colours 

® 132 columns 

® Centronics interface 


$920 inc. s/tax (Centronics) a 
P1018 


Available from: 


Measurement & Control Division 


Electrical rement 
@tquipment 192 Princes Highway, Arncliffe, 


Telex: 22692. 


Limited 


NSW 2205. Phone: (02) 597-1155. 


@ N.L.Q. 

e Draft 120 C.P.S. 
@N.L.Q. 22 C.P.S. 

@ 80 columns 

@ 132, IBM-PC characters 
@ Friction and sprocket feed © 





©@ Daisywheel 

© 20 CPS. 

@ QUME compatible 

® Friction feed 

® Optional single sheet a 
feeder or tractor feed 

e Interfaces 
standard Centronics or 
optional RS232 

$450 inc. s/tax (Centronics) 


169 Burnley St., Richmond, Victoria 3121. 
Melbourne: (03) 429-1122, 

Adelaide: (08) 277-5299, 

Brisbane: (07) 44-4801, 

Perth: (09) 381-2866. 





DWX-305 





THE BIG NEWS IN SMALL 
PRINTERS FROM BROTHER 


aa $799 


M1009. Big on features. 
en Small on cost. 









Here is a new compact printer with features you would only expect 
in more expensive machines. Like a 9 pin dot matrix printing head with 
a 20 million-stroke service life, crisp SOcps bidirectional logic seeking 
printing for normal characters, unidirectional printing for super and 
subscripts and graphs, plus low noise operation. 

The M1009 incorporates 96 ASCII type characters with 64 graphic 
sets and international characters and Centronics parallel interface. 
Printout is on cut-sheet paper, or optionally, fanfold and roll paper. 


All this for only $299! 
Affordable Electronics 
" ya PEWRITER 

= GERVICE PTY.LTD. 


( CAULFIELD BUSINESS COMPUTERS ) 
874 Glenhuntly Rd., Caulfield South 


The large green building on the corner of Roselea Street 
Tel. KEN FORSHAW 528 4555 


EST. 1960 
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SPECTRAVIDEO 328 


B28.4,.904._ Datta CaSSCw@e a. Sie . ccc so os werwie ere S 419 | 
328 + 605 Expander Single Disk Drive 
328 + 605A Expander Dual Disk drives 
328 + 605B Dual D/S Drives, 80 Col Card, 


Monitor, & MICROPRO software 


ALSO Interface Cartridges, Software etc .... SCALL 


Add $10 to above prices for 60+ programs on tape, 
or $55 for 70+ programs on 9 disks. 


COMMODORE 


80 Column Card with Wordprocessor 
Serial/Parallel Printer Interface 
Serial/Parallel I'face with 16K buffer 


PC COMPATIBLES 


128K RAM, Colour Graphics Card, Serial Port, 
Parallel printer Port, Dual Disk Drives 
Ditto but up to 1Mb RAM on main board leaves 
expansion slots free for other uses .... $2350 


$2200 


KAYPRO PpoRTAPAK MSX 


PETER FOX (COMPUTERS) 


272 Canning H'way Palmyra WA 6157 Ph 09 3397125 
(Prices incl S/Tax & freight to most major centres) 


SSCALL 
















Subscribe today, and take APC for a 
Test Drive’. See how it handles, revel 
in the sleek design, the exclusive 
benchtests, the blinding editorial, 
the hot tips, the humour, the top 
writers— You won't be able to put it 
down!! |f after three months you 
dont wish to continue your 
subscription we will refund your 
payment in full. So, get into 
gear and ‘Test Drive’ 
APC today. 











Australian Personal Computer Page 197 





Endorsed by the Queensland 
Academy of Music your $20 
membership fee entitles you 
to buy your Commodore, 
MS-DOS operating system. 
Hardware Modems etc. at 
20% off normal retail prices. 
Complete the details below 
and post to Kerry Logie, 

PO Box 497, Maroochydore, 
Qld 4558. 


i a SS ee 

| enclose my cheque/money order/Bank- 
ll card/Mastercard NOY. 5.28 ee for $20 
fj for membership of “Computer Club 10”. 


Please send me more information 
Yes/No 


Page 198 Australian Personal Computer 


COMMODORE WHOLESALE | 


SOFTWARE 
P.O. BOX 177 
Coolangatta Qld. 4225 


WE PROVIDE TOP QUALITY 
64 SOFTWARE DIRECT FROM 
THE PROGRAMMERS. 


GAMES 

GOBBLER 64 $9.99 
PULSAR 64 $9.99 
GALAXY INVADERS 64 $9.99 
BEEZ 64 $9.99 
JIGSAW PUZZLE $9.99 
QUIZ TRIVIA aA. | an $9.99 
OXFORD SCHOLAR........... $9.99 
OX POR atl Si St adriek tan ie: - ct. eee $9.99 


All games are machine language, great sound, 
action and colour. 


COVERS, Disk, Printer $6.99 
Computer & Cassette $7.99 
SIMPLE WILL $9.99 
RESIDENTIAL LEASE $9.99 
TAX ACCOUNTANT $9.99 
MAIL LIST $9.99 
DATA BASE $9.99 
PAYROLL* $19.99 
STOCK CONTROL $19.99 


All programmes on tape. Disk version $4.00 extra, 
all for the 64. * Disk only. 


EDUCATION Packs of 4 prog available for $5 per 
pack. Maths, Grammar, Reading, Spell. 


RESET SWITCH $7.99 


Include $1.50 per item for post & handling. No extra 
charge for more than 4 items. 


ORIGINAL PROGRAMMERS WANTED. 
*WRITE FOR FREE CATALOGUE** 


COMMERCIAL SOFTWARE 20-30% DISC. 


SOFTWARE 
FOR LAP COMPUTERS 


NEC PC-8201A 
Tandy Model-100 
Olivetti M-10 


e integrated Software in 32K 
ROM for NEC PC-8201A Spread- 
sheet, database, wordprocess- 
ing, schedule all in one 


e MPLAN Spreadsheet program 


e JOURNALIST Wordstar com- 
patible text formatter program 


e Other programs available. 


Call (02) 670 1610 
SILICON CRAFTS 





FLOPPY 
DISKETTES 


Magnetic tapes 
and disk 


cartridges 


MAGNA DATA 


3 CREST AVE. 
MOORABBIN 3189 
(03) 553 1393 


<commodore computer centre 


SERVICE VWVB20 & 6M sacs 









# Prompt repairs by triendly expens 
@ Easy Access 

@ Plenty of parking 

® Open Saturday mornings 

® Established 1968 






6 


Meloourne’s largest —_ 
range of Computers, 

Programs, Pnnters, Disc Drives, 
Monitors, Plotters, etc. 


(Near Collingwood Football Club) 


xwell 

TELEPHONE: 419 6811 

OFFICE EQUIPMENT (VIC) PTY. LTD. 

162 = 164 NICHOLSON ST. ABBOTSFORD 














os 


FOR THE BBC micro 


*CALC ROM turns your computer into a full function 
Scientific calculator. simple enough for everyday 
needs, while dealing with the most demanding 
Calculations. Ideal for homes and businesses. 
Schools will be able to instruct students to resolve 
Problems using “RPN” the same method used by 
“FOURTH”. For $29.99 (inc. tax, P&P extra) you could 
not buy an equivalent calculator. 


MODEM MODEM MODEM MODEMS 
5300 will buy you an auto answer, auto dial, 
V21/V23/Beil. Software on ROM and Disk extra. 


ROM ROM ROM RDM ROM ROM 
We will put your favourite programs on EPROM's 
making them INSTANTLY available. Phone for price 
and details. 
Cheque/Money orders payable to: 
BarMet Computer Services, 
58 Mount View Rd, BORONIA 3155. Vic. 

Phone (03) 762 6664 for Bankcard/Visa giving 
number and expiry date. 


















ALL KINDS OF COMPUTERS 


FOR 
ALL KINDS OF HUMANS 


7 CASINO STREET 
STH LISMORE 
NSW 2480 
PHONE: (066) 21 8180 





standard device (CCITT V21 and V23, 
plus Bell 103 and 202). Reaily, there's 
not much you can say about a modem, as 
long as it works. This one worked just 
fine. 

Two features make it particularly con- 
venient to use. The case is very solid, and 
the extra weight means you don t need to 
hold it down while operating the con- 
trols. Instead of using the sub-miniature 
toggle switches fitted to some modems, 
Delphic chose push-buttons which are 
easier to operate and give a clearer 
indication of the selected modes. 

The attention to detail shows in the 
completely unobstructed DB-25 con- 
nector and the built-in power supply. 
There's nothing amazing about any of 
these features, but Delphic has avoided 
the pitfalls that have caught some other 
companies. The result is a modem that is 
compact, convenient, and attractive. 

We obviously can’t make any com- 
ments about reliability after a short trial, 
but the two year warranty suggests that 
Delphic has confidence in its product. 

The Delphic 2123 modem retails at 
$380, with a handset and twin socket 
adaptor as optional extras.A 1200 to 75 
baud adaptor will soon be available for 
use with micros that don't support split 
baud rates. Dealers are being appointed, 
and you can contact Delphic Digital at PO 
Box 1184, Carlton 3053. 


Microtex 666 


We have also been testing the hardware 
and software components of Computer 
Publications first “package deal” for pro- 
spective Microtex 666 subscribers. 

The modem itself is the Commodore- 
compatible unit from Sendata. Plug one 
end into the 64's user port, the other into 
the phone socket and you Tre in business. 
You don't even need to worry about a 
power supply, as the modem, is fed by 
the 64. 

The software has been specially writ- 
ten for Microtex 666, and does the job 
nicely. The program takes care of your 
identity number, but for security leaves 
you to type the password. Using the pac- 
kage as a regular videotex terminal is 
uneventful {as it should be), and 
software downloading !s achieved at the 
press of a function key. 

You can Save screens into a memory 
buffer for {ater perusal, and the buffer 
may be stored in a disk file if 
necessary. 

Since these functions involve the use 
of disk files, it's good to know that press- 
ing f2 results in a directory listing. 
Another feature allows you to assign 
regularly used key sequences (like 
*666#) to single alphabetic keys. 

All in all, a very straightforward sys- 





NETWORK NEWS 


tem. Being disk-based, it’s marginally 
less convenient to use than a cartridge, 
but firmware tends to be rather expen- 
sive when the time comes for an 
upgrade. You can give either of us a disk 
any time. 

Incidentally, the package includes a 
simple terminal program so you can use 
the modem at 300 baud to access 
bulletin boards and similar systems. 

Turning to the Microtex 666 
telesoftware library, we find dozens of 
new programs. At this stage the team Is 
still concentrating on the Commodore 
64, with top-class games from Ozi Soft {| 
still haven't got that joystick — SJW) 
and other games and utility software 
from Sydcom (a users’ group in Sydney) 
and other sources. There are also some 
serious sounding programs like Typing 
Practice and Finance Package, but we 
haven't examined them yet. 


New bulletin boards 


The many Commodore 64 owners in 
Melbourne now have a BBS dedicated to 
their interest. Alan Miles’ C64-BBS is 
available round the clock providing the 
usual message service plus public 
domain software up/downloading and 
online sales. 

Another Melbourne-based system Is 
that operated by MicroPro Computers. 
While they don't charge users, they do 
require registration of name, address 
and phone number. In the meantime you 
can dial (03) 568 8180 and sign on 
as “visitor”. 

Looking overseas, we have just heard 
of two systems in Scotland, both (co- 
incidentally) Atari based. The numbers 
are shown in the UK list under LSBBS 
and SABBS. 


System Listings 
Each entry shows the available informa- 
tion in this order: name, phone number, 
access control ("P” for public access and 
“M‘' for member, possibly with a ““V" for 
visitor access}, operator's name, operat- 
ing times, and any special notes. 
Systems outside Australasia are only 
listed if we have been informed that they 
are available to the public 24 hours 
per day. 


BULLETIN BOARDS 


Australian Systems 


Micro Design Lab RCPM. (02) 663 
0150. P. Stephen Jolly. 5pm- 7am week 
days, 24 hours weekends. 


MI Computer Club BBS. (02) 662 





1686. MV Evan McHugh. 24 hours daily. 
Program downloading. 


sydney Public Access RCPM. (02) 
808 3536. MV. Barrie Hall and David 
Simpson. 24 hours daily. 

Prophet RBBS. (02) 628 7030. P. 
Larry Lewis. 24 hours daily. 


TISHUG BBS. (02) 560 0926. MV. 
Shane Anderson. 7pm—-/am weekdays, 
24 hours weekends. 


AUGABBS. (02) 451 6575. MV. 
Mathew Barnes and Andrew Riley. 24 
hours daily. 


AUSBOARD. (02) 955 377. P Daniel 
Moran. 24 hours daily. 


Club-80 RTRS. (02) 332 2494. MV. 
Michael Cooper. 24 hours daily. 


Omen I. (02) 498 2495. P. Ted Romer. 
4.30pm-9am_ weekdays, 24 hours 
weekends. 


Oracle.(02) 960 3641. P Rowan Evans. 
Midnight-8am weekdays, Midnight- 
6am weekends. 


Infocentre. (02) 344 9511. MV. 24 
hours daily. 


Dick Smith Electronics RIBM. (02) 
887 2276. P. lan Lindquist. 24 hours 
daily. Program downloading. 


sorcerer Users Group RCPM. (02) 
387 4439. MV. John Woolner. 6pm- 
8am weekdays, 24 hours weekends. 
Ring-back system. 


Date BBS (02) 550 1004. MV. Steven 
Williams. Qam—11pm weekdays, 24 
hours weekends. Computer dating. 


Keeboard TBBS. (02) 631 3282. P. 
Philip Keegan. 6pm-8.3 0am daily. 


RUNX Unix System (02) 487 2533. 
MV. Mark Webster. 24 hours daily. Call 
(02) 48 3831 for system status. 


Tesseract RCPM. (02)651 1404. MV. 
John Hastweil-Batten. 24 hours daily. 


Tomorrowland’s DIRECT. (02) 411 
2053. MV. Mike Kidson. 2 4 hours daily. 
Helpline: (02) 412 3909. 

Newcastle Microcomputer Club 
RCPM RBBS. (049) 68 5383. MV. 
Tony Nicholson. 5pm—-8.30am_ week- 
days, 24 hours weekends. RBBS free to 
all, RCPM for members only — $4 /year 
to PO Box 293, Hamilton, NSW 2303. 
Canberra RBBS. (062) 88 8318. 24 
hours daily. 

MICOM RCPM CBBS. (03) 762 5088. 
MV. Peter Jetson. 24 hours daily. 


Melbourne PIE. (03) 878 6847. P. Len 
Gould. 24 hours daily. 


Sorcerer Computer Users Associa- 
tion CBBS. (03) 434 3529. MV. David 
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Woodberry. 24 hours daily. Program 
downloading for members. 


PC Connection IBBS. (03) 528 3750. 
Lloyd Borrett. 24 hours daily. IBM PC 
program downloading. 


Omen 1V. (03) 846 4034. Philip Westh. 
24 hours daily. 


Hisoft IBBM. (03) 799 2001. Richard 
Tolhurst. 24 hours daily. IBM PC pro- 
gram downloading. 


Computers Galore IBBM. (03) 561 
8497. Bob Cooban and Martin Scerri. 
24 hours daily. IBM PC program 
downloading. 


East-Ringwood RCPM. (03) 870 
4623. Mick Stock. 4pm-—midnight. 
Monday-Friday ONLY. 


C64-BBS. (03) 489 4557. P. Alan 
Miles. 24 hours daily. Commodore 64 
software up/downloading. 


MicroPro BBS. (03) 568 8180. MV. 
Gippsland RCPM. (051) 34 1563. 








NETWORK 





Omen /1.(089) 27 4454. Terry O’Brien. 
2 4 hours daily. 


Outback RCPM. (O89) 27 7111. Phil 
Sampson. 24 hours daily. 


Omen Ill. (09) 279 8555. Greg 
Watkins. 24 hours daily. 


New Zealand systems 


NZ Micro Club RBBS. 0011 649 762 
309. Chris Cotton. 24 hours daily. 
Software up/downloading. Type “help” 


These listings are believed to be correct, 
but we welcome new information. Please 
mention whether you have first-hand 
knowledge of the systems you tell us 
about, or are simply passing on the infor- 
mation. Viatel users can send messages 
to Mailbox 063000030, users of RUNX 
and other systems on ACSnet can mail to 
stephenw@murdu, and letters may be 
sent to Steve Withers, C/- Computer 
Publications, 77 Glenhuntly Road, 
Elwood, Victoria 3184. 





to log in. 


North America 
SYSTEM 


SPACE Citadel 
Ckems Citadel 


NUMBER 


0011 
0011 


1 206 839 4759 
1 206 329 0436 


Overseas systems 



















Bob Sherlock. 24 hours daily. Eskimo North Minibin 0011 1 206 527 7638 
j Conn-80 0011 1212 441 3755 TRS-80 Color Computer 
Mail-Bus. (051) 27 7245. M. Max CLEO 0011 1 213 618 8800 Job vacancies ; 
Moore. 24 hours. Membership virtually Mindstorm Network 0011 1 812 235 0908 Networked BBSs 
essential. Write to PO Box 234, New- 
borough, Vic 3825. EUROPE 
Software Tools RCPM. (07) 378 ELFA ABC-MONITOR, Sweden 0011 468 7300706 Half Duplex 
9530. Bill Bolton. 24 hours daily. CP/M, | | ABC Banken, Sweden 0011 4635110771 
MS-DOS, Unix program downloading. ABC-MONITOR, Sweden 0011 468 801 523 Password required 
CBBSD Gothenburg 0011 463 129 2160 75/1200 baud 
Adelaide Micro Users Group BBS. CBBS Sweden* 0011 463 1690754 | 
(08) 27127043. MV. Jam-9pm week- BUG, Sweden 0011 468 463 528 BBC Micro 
days, 10am-10pm weekends and ye ae Pile ae Bee ae Fl 
; é ommodore , Finlan 00 
public holidays. Tedas, Munich 0011 49 89 596 422 
Computer Ventures CBBS. (08) 255 Decates, Germany 0011 49 66 154 51433 
1946. Daniel Schumacher. 24 hours 
daily. UK 
The Electronic Oracle. (08) 260 BABBS Felixstowe 0011 44 394 276306 Apple Users’ Group 
6686. MV. Don Crago and Grayham BABBS TWO Basildon 0011 44 268 778956 Apple Users’ Group | 
Smith. 24 hours daily. Program down- Ere te 00) ae 
0011 44 631 3076 300/300 and 1200/75 baud 
loading. Membership $35/year to 12 CBBS South West 0011 44 392 53116 | 
Brentwood Road, Flinders Park, SA CBBS Surrey 0011 44 4862 25174 
5025. Clinical Notes Online 0011 44 524 60399 | 
Computers Incorporated Newcastle 0011 44 207 543555 \ 
LSBBS 0011 44 506 38526 
Liverpool Mailbox 0011 44 51 428 8924 | 
Manchester Open BBS 0011 44 61 736 8449 300/300 and 1200/75 baud 
Microweb TBBS 0011 44 61 456 4157 BBC Micro 
NBBS Birmingham 0011 44 827 288810 
SABBS 0011 44 698 884 804 | 
stoke Information Technology Centre 0011 44 782 265 078 
RCPM 
Africa | 
| Connection 80, Cape Town OO17"27 21 4577750 
‘ fq ) | TRShop, Cape Town 0011 27 21 5367 
‘ " Peters Computers, Johannesburg 0011 27 11834 5134 
* =, 4 oe ll Peters Computers, Johannesburg 0011 27 11 834 5135 
: ra —— a o War Games, Johannesburg 001127 11 642 3722 
Peripheral Selector — 2 way 
complete with all cables * After receiving the tone and connecting your modem, either type <C/R> or <COMC/R>. The system then asks 
(2m long) serial or parallel — up to for a password which is ‘cbbs’ in /ower-case letters. If you only get a >’ from the system. it needs resetting, so 
5 way available. pype “aimee 
KENT DESIGN, 27 ARTHUR ST | 


__ Nth Caulfield, 3161. Ph: (03) 509 8751 
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DIARY DATA 


Readers are strongly advised to check details with exhibition organisers 
before making travel arrangements to avoid wasted journeys 
due to cancellations, printer's errors, etc. 


July 16-18, 1985 


Contact: Riddell Exhibitions, 135-141 Burnley Street, Richmond 3121 


5th Australian Personal Computer Show 


Contact: Australian Exhibition Services Pty Ltd 


Suite 3.2 IIloura Plaza, 424 St Kilda Road, Melbourne 3004 


July 17-20, 1985 


July 2-5, 1985 


Contact: A Greco and Associates, PO Box 1399, Crows Nest 2065 





LAZING AROUND | 


Brain-teasers from J J Clessa 


10 balls are used, to give a triangle with 


Melbourne Videotex ‘85 
(03) 429 6088 
Melbourne 
(03} 267 4500 
Melbourne Automach Australia 85 
(02) 439 4014 
Quickie 


No answers, no prizes. 

Farmer Brown told his wife: ‘| went to 
the stable this morning and there were 
the same number of heads and arms in 
there, as there were legs and tails. 

What is the least number of horses 
and riders that there must have been in 
the stable? 


Prize Puzzle 


Probably the most well-known triangular 
number these days is 15 — the number 
of red balls used in snooker to give an 
equilateral triangle of balls with five balls 
in each side. On smaller snooker tables 


four balls in each side. 

Can you find the smallest three con- 
secutive triangular numbers whose 
product is a perfect square greater than 
1000? Answers, please on postcards 
only (letters are automatically dis- 
qualified) to APC Prize Puzzle, June 85 
Lazing Around, 77 Glenhuntly Road, 
Elwood, Victoria 3184. Entries to arrive 
not later than 28 June 1985. 


Prize Puzzle 
February 1985 


A rather low response — about 20 
entries — possibly because the problem 


was quite difficult. In fact, 20 per cent of 
the entrants had the wrong answer. 
There were four possible solutions — 
each with 22 digits: 

a) 2 173 913 043 478 260 869 565 
b) 4 347 826 086 956 521 739 130 
c) 6 521 739 130 434 782 608 695 
d) 8 695 652 173 913 043 478 260 

You can make other solutions with 
44,66,88 digits, and so on, by repeating 
the above sequences of digits. 

The winner chosen at random from the 
16 correct entries was G Hincksman of 
Mt Gravatt. Congratulations, your prize is 
on its way. 





godfrey deane 


SOFTWARE: 
MACINTOSH 
INSTANT BUSINESS 
FORMS — MAGNUM 
SOFTWARE U.K. 


2 discs, including invoices, Statements, 
Receipts etc. at $45 per disc. Forms can 
be filled out on screen and printed, saved 
as acomplete form or can be blanked for 
next use. Lined blank forms can also be 
printed for photocopying and manual 


use. 
— Also available Instant Gallery, Symbols, 
Advertising. 


APPLE II+, tle and llc — U-MICROCOM- 


PUTERS U.K. — Structured Basic $162 


HARDWARE: 
APPLE EXPANSIONS 
CARDS II+ AND Ile — 

U-MICROCOMPUTERS 


— Speech Synthesis $68.50 

— Ext. 64K 80 Col. Card for Ile $175 
also available 
Parallel/Serial Printer Cards 
RAM Cards 
Buffered Printer Cards 
Clock, Calendar and Time etc. 


GOOD QUALITY BRITISH 
HARDWARE AND SOFTWARE 
FROM THE DISTRIBUTOR AT 
REASONABLE PRICES. 


‘Phone or Write for catalogue 


godfrey deane 


53 Rea Street, 
Shepparton, 3630. 
‘Phone: (058) 21 7325. 


e All prices tax inclusive 
® Prices subject to change without 
notice. 
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Fuler’s Totient 
function 


The great mathematician Leonhard 
Euler (1707-1789) had his dormant 
interest in number theory awakened by 
certain results of Pierre de Fermat 
(1601-1665). From 1747 to his death, the 
last thirteen years suffering total blind- 
ness, he made many valuable contribu- 
tions in the field of number theory. 
Theory and Definitions Euler’s Totient 
function @(n), is defined to be the 
number of numbers not greater than n 
and prime to n. (That is, the number of 
numbers less than or equal to n and 
sharing no factor with n.) 
n1234567891011...... 50 
0(n) 1122426464 10......20 
Nontotients are those positive values 
of n for which 0(x}=n has no solution for 
example: 14,26,34,38. 
Noncototients are those positive 
values of n for which x— (x)=n has no 
solution for example: 10,26,34,50. 
Now we define f(n)=n—O(n) and 


observethatf(n)isiessthann; thus ifwe 


WORKING 


NUMBERS 





iterate the function f to obtain 
f(f(...f(n)}...)) we must eventually reach 1. 
For example: f(6)=6-2=4, 
f(4)=4— 2=2, f(2)=2—1=1. Write s(k) to 
be the smallest integer which reaches 1 
after k iterations. 

k234567 

s(k) 4610 18 30 42 

222 2.3) 225) 2:23: 997 355 23:7 

Question 1 Is there a pattern to the 
factorisation of s(k}? Is s(8)=2.3.5.7 or 
2.3:3:5.0F 2.3: 117 

Question 2 (a} Are there infinitely many 
pairs of consecutive numbers n and 
n+1 such that 0(n)=0(n+1}? For exam- 
ple: n=1,3,15,104. 

Note that 18 solutions are known less 
than 104 and 59 less than 10°. 

(b} What about solutions of 
Q(n}=O0(n+1)=On+2)? (c) Consider 
0(n)=0(n+2)=0(n+4) (d) Similarly 
Q(n}=0(n+3)=0(n+6) and so on. 

Note that Schinzel has conjectured 
(1958) that 0(n+k}=0(n) has an infinity 
of solutions for every k. However for 
k=3 only the solutions n=3andn=5are 
known. 


Mike Mudge delves into Euler's Totient function. 


Question 3 Determine the number N(y) 

of nontotients less than y as a function 

of y, extending the following table. 

Y Te 10% 

N(y) 210 2627 

Question 4 How many noncototients 

are there less than a given y? 

Question 5 Is there a non-prime integer 

n, such that O(n) is a divisor of n-1? 
Readers are invited to submit their 

program listings, output and hardware 

details together with their conclusions 

relating to some or all of the above 

questions to Mike Mudge, C/- APC, 77 

Glenhuntly Road, Elwood, Victoria 

3184. 


Asuitable prize willbe awardedtothe 
best entry received by 1 August 1985. 
Criteria will include accuracy, original- 
ity and efficiency, not necessarily inthat 
order. 

Please note that submissions can 
only be returned if a suitable stamped 
addressed envelope is included. 
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* BEST FOR VALUE * BEST FOR QUALITY * BEST FOR SERVICE * 


‘Have PC — Will Travel’ is now the motto of the fastest growing P.R. 
Company in the west, and now one of the largest in Australia, Ward Holt 
Public Relations in Perth. | 


Working with the EXECUTIVE: : 
* Word processing — WORDSTAR 3.3 , | 
* Financial Analysis — SUPERCALC | 
* DataBASE — PERSONAL PEARL 

* Large 80cd Amber Screen — Inbuilt 
* 2 x Double Density Floppy Drives 


row seecri site keer SSS BORNE 


* IBM Selectric Style Keyboard 
* Telecommunications Port 

Over $1400 worth of powerful 
software FREE 


$2695 


Limited offer to July 1 
or until stocks sold out. 





OSBORNE AUSTRALIA 
93 York St., Sydney 
(02) 290-1122 


Available Australia-wide. Call NOW 
for the name of your nearest dealer. 


i 
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BENCHMARKS 


A list of Benchmarks used when evaluating micros is given below. 
An explanation can be found in the February 84 Issue. 


100 REM Benchmark 1 100 REM Benchmark 4 130 DIM M(5) 220 END 
110 PRINT “S” 110 PRINT “S” 140 K=K+1 230 RETURN 
120 FOR K=1 TO 1000 120 K=0 150 A=K/2*34+4-—5 
130 NEXT K 130 K=K+1 160 GOSUB220 100 REM Benchmark 8 
140 PRINT “E” 140 A=K/2*34+4-—5 170 FORL=1T05 110 PRINT “S” | 
150 END 150 K<1000 THEN 130 180 NEXTL 120 K=90 | 
160 PRINT “E” 190 1F K<1000 THEN 140 130 K=K+1 | 
100 REM Benchmark 2 170 END 200 PRINT “E” 140 A=KA2 
110 PRINT “S” 210 END 150 B=LOG(K) | 
120 K=0 100 REM Benchmark 5 220 RETURN 160 C=SIN(K) 
130 K=K+1 110 PRINT “S” 170 IF K< 1000 THEN 130 | 
140 IF K<1000 THEN 130 120 K=0 100 REM Benchmark 7 180 PRINT “E” 
150 PRINT “E” 130 K=K+1 110 PRINT “S” 190 END | 
160 END 140 A=K/2*34+4-—5 120 K=0 
150 GOSUB 190 130 DIM M(5) | 
100 REM Benchmark 3 160 IF K<1000 THEN 130 140 K=K+1 
110 PRINT “S” 170 PRINT “E” 150 A=K/2*34+4-5 | 
120 K=0 180 END 160 GOSUB 230 
130 K=K+1 190 RETURN 170 FOR Lax TO 5 | 
140 A=K/K*K+K—K 180 M(L)=A 
150 IF K<. 1000 THEN 130 100 REM Benchmark 6 190 NEXTL 
160 PRINT “E” 110 PRINT “S” 200 If K<<1000 THEN 140 
170 END 120 K=0 210 PRINT “E” 





THE ©SBORNE 
“Buying the OSBORNE was the best thing | ever did, we couldn’t have 


grown at the pace we did and stayed viable if it hadn’t been for our 
OSBORNES”. Jim Ward — WARD HOLT Public Relations, PERTH 
| 





_Hi Ho! Hi Ho! The staff of Ward Holt, armed with their OSBORNE PC’s. 
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ATTENTION ALL USER GROUPS 


A letter will be sent to all User Groups which appeared in the last full listing in December APC. We'd ask that Secretaries 
of User Groups who receive this letter update all details and return these to us no later than 14th June. 
Please send your update to: User Group Index, Australian Personal Computer, 2nd Floor, 215 Clarence Street, 


A full User Group listing will be published in the July issue of APC. Unfortunately the updates which were received since the 
last full listing, have been misplaced during the office move. 


WRITING FOR APC 


Your chance to contribute to the magazine. 


We're offering readers a chance to get 
rich (well, at least richer) and toinfluence 
what's published in the magazine — by 
writing for it. We welcome approaches 
from would-be writers, including those 
who have never appeared in print before. 
It's often users with practical experience 
who have the most interesting things to 
say, so don’t worry if your prose is less 
than perfect, we can take care of the 
polishing. 

lf you have an idea for a feature write, 
with a brief synopsis, outlining the pro- 
posed structure and content. If your arti- 
cle is already written, then send it in for 
consideration. Remember to put your 
name and address on both the covering 
letter and the manuscript — along with a 








PFS 
FILE 


Characteristic RECORD 


MASTER 


















No Records 750 1000 
Passwords YES NO 
Multi File Discs YES NO 
Computed Fields YES NO 
Dollar/Date Fields YES NO 
Multi Level Search 50 NO 
Custom Reports YES NO 
Mail Labels YES NO 
Multi Level Sorton 10 NO 
STD DOS Textfile YES NO 
Tutorial File YES NO 
File Templates 15 NO 
Editor Included YES YES 
48K/1 Drive YES YES 
User Back-up YES NO 


AAT SUPP 


Record Master vs the Other Database Programs 






daytime phone number if possible. 
Manuscripts should be typed or printed 
out (dot matrix output is fine), in double- 
line spacing with ample margins top and 
bottom and on each side. 

Any accompanying program listings 
should be supplied on disk or cassette, 
ideally with a printout as well. 

We'll try to return all submissions sent 
in with a suitable sae, but make sure you 
keep a copy of everything you submit 
as well. 

Bear in mind that it's worth taking a 
look at the Back Issues advertisement to 
see what sort of things we have already 
published — after all there's no point in 
reinventing the wheel. And please be 
sure to tell us if you ve contacted another 
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magazine (perish the thought): it would 
be very awkward if the same article 
appeared elsewhere. Frankly, we're 
more likely to accept something which 
has been offered exclusively to us. 

We do pay for published work — the 
rate is $100 per published page, and 
payment usuaily follows about four-six 
weeks after publication. 

Finally, our apologies to readers who 
responded to our last request for sub- 
missions and who are still awaiting our 
reply. Every letter will receive our atten- 
tion but, owing to the large number of 
submissions, it is taking some time to 
wade through them. 





COMPUTER 
MAINTENANCE 


Prompt professional service on all 
business microcomputers and 


peripherals. 


Service agent Anadex, NDK, NEC, 
printers. All ribbons and diskettes in 


Stock. 


Maintenance agreements available. 
Computer and peripheral Hiring 


Service. 


202 Blackburn Road, 


Mt. Waverley, 3149. 


$530 
Phone (03) 232 6733 







Rec. Ret. Price $89.95 $175 





Record Master — on Price and Performance a Winner! 
ASK YOUR LOCAL DEALER OR CONTACT 


AAT SUPPLY 


PO BOX 950 
PARRAMATTA, 2150 
Tel: (02) 636 8248 


(P&P $4 to be included with order) 
Prices subject to change without notice 











NUCLEUS 


Computer Services Pty Lid 
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The big 
software package 
with the small 

price tag. 












Information in 
Business Manager ~ 
isa complete 
accounting package ma 
suitable for most businesses and ee 
compatible with 8 and 16 bit micro 
computers (all those with CP/M or 
MSDOS available). 

Totally developed in Australia, 


: citar programmes 
“3 also availabie 

Real Estate System 

Insurance Brokers System 





Information Business Manager Payroll 

performs the following accounting Software written to your 

functions specifications 

® Accounts Receivable yi yy 

® Stock Control ~ | 

e Order EntryAnvoicing ' 
® General Ledger 


Information Unlimited 
specialists in cost effective business solutions 
Available at leading computer outlets 9 prospect Hill Road, Camberwell, Vic , 3124 
New dealer enquiries welcome Telephone (03/813 3022 813 3077 


AA LOO | 


COMPUTER MEDIA 
TRANSCRIPTION/COPYING 


¢ Software duplication, copying and formatting for virtually all 
popular computers including the IBM-PC. 

e Downloading 8” CP/M formats to over 605 %%«" CP/M formats. 

e Conversion and downloading from CP/M to MS-DOS/ 
PC-DOS. 

e Apple DOS 2.0/Apple to MS-DOS/PC-DOS. 

e Rapid turn around. 

© Data/Text file conversion: CP/M to MS-DOS/PC-DOS. 

e Reasonable charges. 


SOFTWARE AUTHORS/DEVELOPERS 
& DEALERS 


At last a computer that lets you read/write/format virtually all 
soft-sectored CP/M formats, whether single or double density, 
single or double sided, 5” or 8", 48 TPI, 96 TPI or 135 TPI. 
INCLUDES: 
e Z80A at 4MHz. 
e 2 serial ports for printer/modern/& terminal. 
e 15%" DSDD 77 track 96 TPI drive. 
e 25% DSDD 80 track 96 TPI drive. 
e 1 8" DSDD 77 track drive. 
e CP/M 2.2 & all disk format conversion software and utilities. 
e We have now the 314" drives also as an option. 
And now available with the 16 bit Attached Processor upgrade, 
giving access to MS-DOS 2.11 and CP/M-86 as-well-as CP/M 2.2. 
Inciuding: ¢ 8086 processor at 6MHz 

@ 256 to 768K expandable RAM 


commercial and professional microsystems 
Sth Ficor, 505 St Kilda Road, Melbourne 3004, Aust. 





Telephone (03) 267 7829 





COMPULAUREA 


THE COMPUTERIZED CHURCH RECORD SYSTEM 
AT AN AFFORDABLE PRICE FOR YOUR CHURCH 


Modules for 


- membership 
— accounting 
— word processing 


TOTAL SYSTEM 
Hardware & Software 


rom $3995 


Software modules also 
available seperately 





Select from leading brands 
IBM, AWA Corona, Sanyo, 
NEC, T.I., Epson and others. 


datacaie. 


(07) 892 4318 (07) 892 4121 
FREEPOST 2 
P.O. Box 50 Yeronga, Qld. 4104 





Specialising in software for Christian Service 


AUSTRALIA’S CHEAPEST 
IBM COMPATIBLES 


$1820 incl tax 


— 8 Expansion Slots 
Dual Chinon 360K DSDD Drives 
— 256K RAM (Expandable to 
640K) 
— Cherry (German) keyboard 
— 135 watt power supply 
— Colour Graphics or 
5 Monographics Display 
= — RS232 and Parallel Ports 
4 Real time clock with battery 
back uP 
— 3 Month Warranty 
— Complete after sales support 
Fully compatible 


Dual Drive 128K System $1595.00 
10M Hard Disk System $2895.00 


Large Range of Peripherals at Equally competitive prices 


7 GV EW D/A) 


THE INNOVATIVE PROFESSIONALS PH (03) 663 6966 


21 Drummond Place 
Carlton Victoria 
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Computer Paper 


IN MINI & MICRO PACKS AVAILABLE FROM LEADING 
COMPUTER STORES NOW 


11x 15 PLAIN OR B.H.S. 
LP 250 Pack — $8.45 
LP 500 Pack — $16.60 
LP 1000 Pack — $31.50 
Also available in boxes of 2,500 


11 x 91/70 
WORD PROC. PAPER 
W250 Pack — $7.85 
W500 Pack — $15.39 
W1000 Pack — $29.50 


For 


Computer Paper 


— ee 


Also available in boxes of 
2,000 & 2,500 


A4 WORD PROC. PAPER 
A4 250 Pack — $8.28 
A4 500 Pack — $18.20 
A4 1000 Pack — $35.80 
Also available in boxes of 2000 


COMPUTER ADDRESS LABELS 
37 x 102 — 2000 Labels — $35.00 
24 x 89 — 2000 Labels — $23.15 


Also available in boxes of 
10,000 
COMPUTER BINDERS 


11 x 9% — $3.60 
11 x 15— $3.65 


(Also pre printed STD inv/stat formats. All prices include S.T. — Plus packing & postage) 


VZ-200/300 
C-16/PLUS-4 
AMSTRAD 


We urgently need programs for the above 
computers and pay a generous 25% royalty to 
market your software. Please submit your 
programs to us or write for full terms. 

The following are some of the top quality 
programs we already have available for the 
VZ-200/300: 


$7.00 Speed and Accuracy — This program 
tests your typing speed and accuracy. Words 
appear on the Screen and you have to type 
them out as fast and as accurately as possible. 
A great way to improve those typing skills. 


$9.00 The Lost Sword — The land of Erindoris 
slowly being destroyed by the evil sorcerer 
Feamor. You have been chosen by the king to 
recover the lost sword, the only hope of 
destroying him. (Requires 16K RAM expansion 
on VZ-200). 


$8.00 Lemonade Stand — A great game for 
any future entrepreneur. How much money 
can you earn running a lemonade stand? This 
educational game requires strategy and pre- 
thought and ensures many hours of fun. 


$8.00 UFO'S — Can you save earth from the 
waves of attacking aliens before you run out 
of fuel? This game features four waves of 
increasingly difficult-to-shoot-down aliens, a 
high score facility, graphics, sound and has a 
joystick or keyboard option. 

We also send a free periodical newsletter to 
anyone on our mailing list full of helpful 
programming hints. Write now for a complete 
catalogue (specify computer). 


Trade Enquiries Welcome 


LY’sSe Oo P.O. Box 265, 


Bunbury, W.A. 6230 
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Look For 
This Label 


PHONE (03) 584 5488 


DEALER ENQUIRIES WELCOME 


96B Herald Street, 
Cheltenham 3192 


All prices R.R.P. 





Talk to the World with... 


Relay 


Communication for IBM PC, Wang PC. 


— Background mode 
— Unattended mode 
— Full range of protocols 


Kowhai S ystems 


165 QUEENS ROAD, CO 
PHONE: (02) 546 6499 


N.S.W. 2221 


VN 
2 MODELS F 
AVAILABLE J# 











m i 


PT! — Suits all Matrix Printers using 210mm {8'%"} 


A4 paper. 


PT2 — Suits all 136 col. Matrix Printers using 380mm 


{i5°) wide paper. 


@ “Paper Tamer’ Saves space and restores order to your desk 
top micro-centre. @ Neatly stores up to 900 sheets con- 
tinuous paper under the printer. @ Allows perfect input 
paper feed and collects out-put efficiently in special tray. @ 
Manufactured from sturdy white colour coated steel rod. 







@ Excellent value for money. 


fac Paper Tamer | 


NTER STANDS 


NEW in Australia NOW available direct from Supplier 


DEALER ENQUIRIES WELCOME 


ELLS POINT 








viuoov> | 








dney NSW/ 2060 |02) 929 3217 





PRCE inc freght 


LL) BANKCARD 
. Expiry Date... 


If | am not fully satisfied, | may return goods within 30 Days for full refund 


Computer Accessones 


23/243 Ernest St.. Nth S 


80 col. sunts 210mm (8% ) paper 
| MONEY ORDER _ 
J ep ee See eee eee 


136 col suits 380mm [15°] paper 


Lintek Mill 


Name 

Address .. 

L] CHEQUE 
SIQNAtUre. . 444 esas ome 











CHIP CHAT 





We've had a hard time con- 
vincing some sceptics that 
last month's exclusive 
antique-look cover was a 
carefully planned subtle 
comment on Commodore's 
bog standard PC clone. 

It's completely unfair to 
suggest the cover was a 
balis-up, a mistake, a mutant 


from the printer's laser 
scanner. 

it cost a fortune to pro- 
duce something that looked 
so old, so faded, in so short 
a period of time. 

What was that? You don't 
believe it! But it’s true... 
no, really. 


f 


We weren't going to publish this after we said 
we'd given up embarrassing other magazines for 
kami-kaze style attacks on APC (ChipChat, 
January 1985 APC) and threatening to publish the 
Morgan readership figures on computer 
magazines (APC 225,000; YC 128,000; TC 77,000), 
but we’re now desperately thrashing around to 
prove that other magazines can make bludners 


Not to be outdone by Guy Kewney, ChipChat Is proud to 
present an exclusive preview of the new Bushlitt micro. 
Developed by Paul Hardy and his dedicated team at 
Bushcat, the system went into limited field testing on 1 
April. Remember, you saw it here first. 

Bushcat has come up with a set of extra Basic exten- 
sions and constructs which are intended to increase the 
speed and accuracy of the Bushlitt’s Basic. 

REPEAT ... UNTIL CORRECT: a very powerful construct. 
Execution repeats until the right answer is generated. 

iF x CLOSE ENOUGH TO y: causes premature exit from 
the above if the answer is almost right. 

DON’T CRASH: a rather more powerful version of the 
classic ON ERROR GOTO... 

DON'T DO... UNTIL: omits a section of code until a 
condition has been met. 

DON’T DO... AT ALL: a special version of the above, 
where execution speed is all-important. 

FUDGE: a system command which can be used at the 
head of a program to tack on bits here and there where it 
looks as though there might be a zero-divide on the way, 
or something else that might lead to the wrong answer. 
IF SHBT... THEN TOT... :IF should have been this 
THEN tack on that. For experts. Requires prior knowledge 
of the answer. While in its simplest form it behaves very 
much like a simple assignment, its full power is realised tf 
FUDGE has been previously specified. 

The Bushlitt uses the Bushcat Virtual Time Operating 
System, the next-generation operating system. It does for 
time management what the virtual machine does for 
memory management. It has immense multi-tasking 
capability, where execution speed remains constant 
independent of the number of Jobs in the system. BVTOS 
makes use of the fourth dimension (time) to achieve this. 
The user submits jobs, and the operating system carefully 
schedules them to maintain the optimum run time. To the 
user, all jobs appear to be running at once. In fact, the 
operating system has subtly rescheduled them and some 
of them may be running in the middle of next week. 

Windows are, of course, an integral part of the 
operating system. The windowing software was written 
by Bushcat’s French subsidiary. 

The Bushlitt uses a local area network (LAN) which, 
while restricted to fairly short distances requires virtually 
no installation and retains the portability of the micro. 
With the Bushlitt LAN, the micro can quite happily be 





too; so we have to compromise ourselves by 
publishing this early 1985 cover shot (from a 
magazine that purports to make micros more 
understandable) of a confused-looking young 
lady. There’s free 12 months’ subscriptions in the 
offing to the first ten readers to write in and tell 
us why she’s so confused. 


moved from desk to desk without extensive rewiring. 

This Bushlitt ACOULINK (for ACOUstic LINK) plugs 
into the micro. It consists of a loudspeaker, microphone, 
and communications protocol software on ROM. The pro- 
tocol includes message collision detection and the 
automatic retransmission of garbled data. 

For example, user 1 wishes to transfer file to user 2: 
User 1 types 
> SEND filname. ext TO micro 2 

System action: 

“HELLO HELLO MICRO2 ARE YOU THERE?” 
(this repeats, getting louder each time, until there ts a 
reply) 
“YES 1M HERE.” 
“ABOUT TO SEND filname. type” 
“OK 
“LINE TEN CLEAR SCREEN COLON DEFINT A TO 2” 
“OK LINE TEN CLEAR SCREEN COLON DEFINT ATO Z’ 
“LINE TWENTY INPUT QUOTE DO YOU WANT 
INSTRUCTIONS QUOTE SEMI-COLON N STRING” 
“OK LINE TWENTY INPUT QUOTE DO YOU WANT 
INSTRUCTIONS QUOTE SEMI-COLON N STRING” 
(and so on). 

The system includes error correction by both 
transmitting and receiving micros: 
“NO NO 1 SAID" (micro 1) 
or 
“HEY?” (micro 2) 

With some of the longer-range LANs, Bushcat does, of 
course, provide earplugs. 

Bushcat can also provide mass-storage devices suitable 
for any market. One of its Far Eastern clients required a 
system that could operate in a hot, humid climate, miles 
away from the nearest DS catalogue, to run a small 
business package for his string factory. While mass- 
storage was important, it would not be possible to obtain 
floppy disks. 

Bushcat came up with the knotted string reader and 
writer, this used the client's own string surplus as the 
storage Medium. An elegant solution. 

And with each system purchased in June, Bushcat is 
giving away a free Swiss Army Knife with a cyclist 
remover: just right for those embarrassing occasions 
when you have been out shopping and return home to 
find a cyclist embedded in the radiator grille. Leave it in 
the glove box and it’s ready for uSe. 
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“Compal” 
computer desks — 


Unique slide-out keyboard, multi position dust 
cover. There's room for a printer, etc. Choice of 
models and finish. NO MORE MESSY WIRES. 
DELIVERED FREE TO YOU DOOR... 
ANYWHERE IN AUSTRALIA! 


Spacestation” 


414 Stirling Hwy, Cottesloe 
Western Australia 601 1 
PHONE (09) 384 8499 
Please send me further information on 
Compal Computer Desks. 








Be an investment hero! 
COME TO 


Save an extra 18% off our, low, low prices 


With the Federal Government’s Investment Allowance Scheme 
(ENDS JUNE 30TH, 1985) 


INVESTMENT 
PACKAGE 


Olivetti M24 Computer* 


Two drives 
Green screen 


Epson FX 100+ Printer* 


only $4900 
Save $1000 on Retail Price 


Includes Olivetti M24 base unit with 
56K RAM. Two disc drives, high 
resolution green monitor, IBM-style 
keyboard, full MS DOS operating system 
with GW Basic. 6 months warranty. All 
service and warranty by Olivetti nationwile 


* Epson FX 100+ Australia’s best selling 
high-speed, high qualily 15 inch printer 


: a ae 
For a4 a C = S ol ut L © Nn S Call Gieionh oaianeed to ee val your business 


needs. 


We also stock Printers, Modems, Monitors, 
Hard Disk Monitors, Diskettes, Boards, 
Chips 


Bankcard, Visa welcome 


For PC solutions call Cash & Carry Computers and Software, 
. 480 Crown St, Surry Hills or write Box 696, Darlinghurst 
| NSW 2020 
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If you want to _ i 
talk Winchesters eo 
and Controllers... a = 
Talk to ACT — ae 25 | 
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Banna ee! 


Australian Computer and Telecommunica ions 
75 Willoughby Road, Crows Nest, NSW 2065. 


A DIVISION OF AUSTRALIAN PROTECTION INDUSTRIES 





iy 


